























HOW TO BUILD SHIPS FASTER 
. .. With the Unionmelt 
Process yx"' to 144" plates 
are butt-welded in one 
pass at speeds up to 80" 
per minute. Welds mect 
all code requirements, too. 





SINGLE UNIT 
COMBINES CONTROL 
AND TRANSFORMER 


SPEED STARTS HERE... Fiex- 
arc control unit combines both 
a-c transformer and control 
cabinets. Nothing to wire on 
the job. Voltmeter and am- 
meter shown are optional. 
Capacitors for improving 
power factor also optional. 
Push buttons control current. 
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For today’s defense shipbuilding, construction, fabrica- 
tion and other operations requiring mass production of 
butt-welds, the Unionmelt* Process is supplying new and 
faster welding than ever before possible. The process is 
simple and semi-automatic, producing sound, continuous 
welds as much as 20 times faster than by other methods 
Important in the increasing use of this timesaving welding 
process is this fact: production-wise Unionmelt licensees 
use more Flexarc Welders than all other kinds combined! 


MORE FACTS FOR YOU 
For a complete story on how this team— Unionmelt Process 
with Flexarc Welders—can help solve your production 
welding problems, just see your Westinghouse representa- 
tive—or write Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa., Department 7-N. 


(*“Unionmelt”’ is a registered trade-mark of the Linde Air Products Co.) 
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FLEXARC 


A.C. WELDERS 




















¢ 
a 
cd 


Vol. XXVI_ No. 12 


December, 1941 








he Welding Engineer 














Associated Business Papers 

Audit Bureau of Circulations 

American Welding Society 
International Acetylene Association 


G. H. MACKENZIE 


President and Treasurer 


ci Agha ane phat 


T. B. JEFFERSON 
Editor 


FRANK RICHTER 


Promotion Manager 


> ¢€ 


Eastern Representative: 


T. E. DEPEW, 1834 Broadway, New York, N.Y. 


Tel. Columbus 5-7843 


Midwest Representative: 


D. R. WATSON, 506 S. Wabash Ave. 
Chicago: Tel. Webster 7134 





Pacific Coast Representative: 
W. R. McINTYRE, 400 East Third St. 
; Los Angeles, Tel. Michigan 8918 


Published on the Ist of each month 
by The Welding Engineer Publish- 
ing Company, 506 South Wabash 
Ave., Chicago, Ill. 


Telephone Webster 7134 


Advertising copy must be received 
not later than the 20th of the 
preceding month. 











IN THIS ISSUE 


ARTICLES 

X-Raying Welded Pressure Vessels ........ A PS > 
A. J. MOSES 

Electrode Comparison Tests (Part 3) ....... rikin Sna, ae 


W. J. BROOKING 
Resistance Welding and Refrigerator Manufacture ... 27 


Alternating Current Arc Welding ........... o aiateinh 30 
E. F. POTTER 
Welding and Ice Skating ........00:+seeseeeeanee 33 
H. W. YOUNG 
A.W.S. Meeting Papers Reviewed ...........+44: .. 3d 
Abeer tienen tn tila thee. . 0... os 6 ssi c ited abeeeeeeeeeee 8 
2 ff | OP ene reer Il 
BOIUU, nc cost ce ccanerys vendess +c ecde ss een 17 
WOR BUND nbc wave cnke es os com ba uso 00 © 0 . ae 40 
ee GO PTT OTC CTTE ET eG 42 
Brief Sketches of Welding Jobs ............cccccseceneees At 
New Product Developments .............0ssccceccsevcses 49 
Engineering Data Sheet No. 15 ...°......06.6.5e¥ecvevases 5l 
Namen Of TIS ech oie. ccnksccecstueshe none peees 54 
POPROUIEE o divak oo vss Ke sies ss preg saan 0 eee ted ne 54 
nT enn Seer eee eee reef ee 57 
Cans. ncnk ec edie ce csicvcsvceee siege neon 57 
Carrere BRONINUE ©. ocics bec cae 0 ov ds aeis doe ele ek Oe aa 57 
Miseeet PIE 5 fa iin ss 00.5.0 00000550008 61 
CRE awk hdc ns sense cedsviesdsesieeee eee 67 


Subscription, payable in advance: United States and possessions, and Canada, $3 a 

year; Foreign Countries, $4 a year; Single copy, domestic, 35 cents; Single copy, 

foreign, 85 cents. Copyright, 1941, by Welding Engineer Publishing Co. Entered as 

second-class matter January 20, 1916, at the postoffice at Chicago, Illinois, under the 
act of March 38, 1879. 


FOREIGN REPRESENTATIVES: AUSTRALIA and NEW ZEALAND—R. Hill, Mat- 

lock House, Davenport, Auckland, New Zealand; BRAZIL—Alpha Jewel, Caixa Postal 

No. 2411, Rio de Janeiro, Brazil; GREAT BRITAIN—A. D. Baynes, 1 Cambridge 

Park Court, Twickenham, Middlesex, England; SOUTH AFRICA—J. W. Arnison, 85a 

Victoria Avenue, Benoni Transvaal, South Africa; JAPAN—Maruzen Company, Ltd., 

6, Nihonbashi, Tori-Nichome, Tokyo, Japan; U. S. 5. R.—Mesdunarodnsia Knice 
Kusnezki Most 18. Moscow, U. S. S. R. 





















WELDERULE sé 


* Order Yours Today 
* Handy Vest-pocket Size 
* Another G-E Welding Service That 

Saves You Time, Money, and Material 





The WELDERULE Tells at a Glance: 


(1) Weld footage obtainable from popular types and sizes of G-E arc-welding 


electrodes when applied to commonly used types and sizes of joints. 


(2) Weight of deposited weld metal obtainable per 100 lb of electrodes so that 


weld footage can easily be calculated for unlisted and unusual types of joints. 





(3) Types of electrodes which meet the various classes of filler metal as speci- 
fied by A.W.S. 


Here’s How It Works— 







Merely pull the slide to show the type and size of electrode being used and— 





Read the weld footage opposite the type and size of joint to be made or— 





Read the weight of deposited weld metal obtainable per 100 lb of electrode. 







Who Needs the WELDERULE— 






Designers, architects, supervisors, operators, and foremen—to save time in es- 


timating quantities of electrodes required for different jobs, also in estimating 





welding costs. 





Purchasing agents and production men—to help correlate buying and de- 





livery schedules with production requirements, thus assuring adequate 





supplies without excesses. 






Mail the coupon or call or write your local G-E arc welding distributor today. 


GENERAL {% ELECTRIC 
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By A. J. MOSES 


General Manager 
Hedges-Walsh-Weidner Div. 
Combustion Engineering Co. 

Chattanooga, Tenn. 


Fig. 


X-ray unit. 


I—An early day 
300,000 v. oil-immersed 





X-Raying Welded Pressure Vessels‘ 


T= development and improve- 


ment of industrial X-ray ap- 

paratus has been a major factor 
in the progress made in the manu- 
facture of fusion welded, heavy wall, 
pressure vessels. The improvements 
made in such X-ray apparatus dur- 
ing the past ten years have surpassed 
expectations. The improvements in 
sensitivity of this non-destructive test 
and the reduction in time required 
for making such test have been rather 
startling. A few years ago we were 
forced to painstaking technique and 
to cumbersome aids, in order to make 
sure that radiographs would disclose 
cracks of the order of % in. in depth, 
in 4 in. thickness welds. Today we 
can detect cracks ¥% in. in depth, in 
6 in. thickness welds. Until two 
months ago it was requiring 7% hrs. 
to take an X-ray picture of 12 lin. in., 
of 53% in. thickness welds. Today, 
24 lin. in. of such thickness welds are 
being taken in 15 min.—a reduction 
in time of 60 to 1. 

Before discussing the last major 
improvement in industrial X-ray ap- 
paratus, a development of the first 
magnitude, it might be well to re- 
view briefly the history of the applica- 





*A paper presented Oct. 7 at the General Elec- 
a 


tric X-ray symposium, Schenectady, N. Y 


In this review of ten years progress in the 

radiographing of welded pressure vessels 

there is described the advantages in time, 

sensitivity and penetration of million volt 

X-ray equipment when examining seams in 
welded vessels. 


tion of the X-ray test to welded pres- 
sure vessels during the past 10 years. 
The welding of heavy wall vessels is 
a hazardous venture and considered 
unsafe in the absence of a reliable 
non-destructive test. The X-ray was 
accepted as a reliable test for such 
welding, in the boiler industry, ten 
years ago. At that time, which was 
just prior to the acceptance of fusion 
wélding in the manufacture of boiler 
drums by the American Society of 
Mechanical Engineers Boiler Code 
Committee, the Combustion Engi- 
neering Co. purchased a 2-tube, 200,- 
000 v. air cooled outfit. At that time 
we were very much pleased with the 
equipment. No one had had much 
experience in the X-raying of ex- 
tremely heavy plate thicknesses, and, 
for the average thicknesses we were 
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encountering at that time, this X-ray 
equipment was very satisfactory. 

At that time we were dealing with 
weld thicknesses from ¥% in. to 2% 
in., but the demand for greater thick- 
nesses was increasing all the time. 
From the experience gained in mak- 
ing repairs in light and heavy welds, 
we soon came to the realization that 
this equipment had serious limitations 
as regards reliable sensitivity and rea- 
sonable exposure time, in the heavier 
plate ranges. Practically all of the 
X-ray pictures of welds over 2 in. 
in thickness were showing up as 
perfect welds, which was not at all 
reasonable. 

At that time the General Electric 
X-Ray Corp. was preparing to bring 
out its 300,000 v. industrial unit. In 
fact, they had manufactured several 
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of these air-cooled units. However, 
these were to be quickly superseded fae. ' ' 
by a 300,000 v. oil-immersed appara- — 
tus. During this time, in the light of = 7 
our experience, we were questioning eae oe = Fi 
whether higher voltages would help Fig. 2—A diagram ~ {een srr nar = 5 é 
the situation much, unless better ra- ‘hk he Fe aes = t t 3 
diographs could be obtained. The ee —- my 2 
manufacturer was advised of our ex- Et el etn =... B) * 
periences and fears, as regards the ete ee — | i 
sensitivity in X-raying heavy plates. og ty Pe eee — | : 
Thereupon, we jointly undertook a = 22S F552 55 = | - 
thorough investigation of the matter, time... = ~ =] - > 
which required many months. In the ong , @ 
meantime, on thicknesses over 2 in., . s 
we established the practice of double mor i 
X-raying—once with the weld metal p--4ooD 
at an interstage thickness, at which “(jus ; 
we could be sure of detecting im- 
portant defects with the X-ray ap- 
paratus available, and secondly we exposure on this thickness, using the oil-immersed outfit. As helpful a 
X-rayed after the welding was com- bucky and the 300,000 v. tube, was was in improving the reliability of t! 
pleted, with the hope of detecting excessive. X-ray test, the bucky was cumbe: . 
any gross defects that might arise or We began immediately to use this some and a great time consumer, i1 ° 
occur subsequent to the first X- bucky on welds 2% in. in thickness, that the time of exposure with thi 
raying. This procedure was most la- and over; and subsequently, required grid was some six times longer tha: 
borious and expensive. its use on welds 2 in. in thickness, without it. From the time-thickness ai 
The Bucky Grid and over. A schematic diagram of curve for the 300,000 v. tube, witl ” 
, the functions of this bucky is shown the bucky (Fig. 4), it will be not iin 
A_ 300,000 v. machine, the second jp Fig. 2. I believe that the develop- that, as plate thickness increases be - 
machine purchased (Fig. 1.), was an ent at that time, of this aid, was as_ yond 4 in., the time of exposure ap 
oil-immersed outfit requiring much startling and encouraging to us as_ proaches infinity. This clearly demo ha 
less space when compared to the first the recent development of the 1,000,- strated the need for higher voltage ni 
air-cooled tubes. While this machine 999 y. tube is today. The bucky equipment, not alone to save time i1 sd 
has permitted the X-raying of thicker pushed back our frontiers at that lesser thicknesses, but to permit us t 
plates, it demonstrated no improve- time, the upper picture shows a very to fabricate welded boiler drum: dr 
yeaah sage we ag As a snot serious crack in a 3 in. weld, without above 4 in. in thickness. ol 
the older 200,000 v ron hye ean the aid of the bucky; and the lower The next development by the G. | er 
pone Phe ; showing the same with the aid of the X-Ray Corp. was a 400,000 v. oil 
perable plate thickness range, due to bucky. While this crack was so seri- immersed outfit, which is pictured i th 
the use of a larger focal spot. How- ous that it could be easily perceived part with the Bucky in Fig. 3. You . 
ever, the investigation we had been on the negative taken without the will note from these curves (Fig . 
carrying along, in collaboration with bucky, the difference in clearness be- 5), which were plotted from ou: mv 
the manufacturer, began to bear some tween the two pictures was indicative earliest data. that the 400.000 v. ma a 7 
fruit. After considerable experimen- of the fact that perhaps numerous chine lifted our limit to 5 in. thickness [M2 
tation with lead screens and other cracks of a lesser order could occur material. In Fig. 5 is shown late 
ideas, the G. E. Company brought which could not be detected without curves that have been plotted for th . 
out an adaptation of the Bucky grid, the bucky. 400,000 hi 4 " 
which, in a sense, saved the day for aoe | 
those of us who were deeply con- A 400,000 v. X-ray Unit We have been limited, now, for ! 
cerned as to the reliability of X-ray- In Fig. 3 is shown the bucky in several years, to about 5 in. in thick- ; 
ing heavy welds. With the aid of the position for taking a picture in a "SS; however, there have been de : 
industrial bucky, we found that we longitudinal weld seam. Incidentally, ands for boiler drums of thickness ; 
could depend on the X-ray test, up to Fig. 3 also shows the third X-ray ap- 0! ©” in. or more, in the past. Due , 
4 in. thickness plate; but, the time of paratus we purchased—a 400,000 vy, ‘© the limitation of the X-ray test ; 
we have in such cases been forced t 
go to very expensive, solid, seamless ’ 
forgings. At present, the forging ca : 
pacity of the country is so taken up 
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Fig. 3—A view show- 
ing the Bucky when 
taking a picture of a 
longitudinal weld with 
400,000 v. machine. 





that we are being forced to weld 
greater thicknesses than heretofor: 
attempted. This year some boilet 
drums 5% in. to 53 in. in thicknes 
have been fabricated. With our 400 
000 v. machine and the use of the 
bucky, it required 714 hrs. to take in 
dividual pictures of these 
seams. Therefore, it can be appr 
ciated why the development of t! 
1,000,000 v. tube, which will tak 


pictures of such thicknesses in 


weld 
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Fig. 4— Exposure-time 

curves for 300,000 v. 

and 400,000 v. machine 

for various plate thick- 
nesses. 








PLATE THICKNESS - IN. 


minutes is viewed as progress of the 
first magnitude. 


The Million Volt Machine 


I will not go into the technical de- 
tails of this million-volt machine. I 
can only tell you something from our 
limited experience with this apparatus 
in our application. We have had the 
apparatus such a short time that it 
has not been possible to work out the 
niceties as regards procedure and 
technique. Fig. 6 shows the X-ray 
tank and tube suspended over a boiler 
drum in the X-ray room. I might ex- 
plain that the unit is assembled in a 
cradle, which is carried by an over- 
head crane. It can be traversed in 
three directions, by means of the 
overhead crane, and can be rotated 
on trunnions in the cradle from the 
vertical to the- horizontal position. 
The equipment is housed in a room 
21 ft. wide and 60 ft. long. This room 
is surrounded with 18 in. thick con- 
crete walls, carried to sufficient height 
to insure protection to all personnel. 
The control equipment is located in 
an anteroom connected with the main 
X-ray room by a concrete maze. The 
control room and adjacent dark room 
are further protected with additional 
lead. Large, concrete, rolling doors 
admit motor-driven trucks, carrying 
the work into the main X-ray room. 
Power cannot be thrown on the X-ray 
tube until these doors are closed. 

_ In the view shown, the X-ray tube 
is shown located for taking a picture 
of the longitudinal weld seam. All 
that remains to be done in taking this 
picture is lifting the apparatus to the 
proper focal film distance height. 
Films 32 in. long are used at present 
in the X-raying of such longitudinal 
seams. Ample head room is provided, 
such that even longer pictures may be 
taken, if it develops that such is 
feasible. At the present time we are 
continuing with experiments along 


- 


this line, together with other experi- 
ments to determine the desirable 
thickness of lead screen and the 
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Fig. 5—Detailed exposure-time curve for 
400,000 v. machine. 


quantity of lead shielding necessary. 
With the million-volt machine, in- 
tensifying screens and the bucky dia- 
phragm have been found unnecessary. 
Much work yet remains to be done 
regarding these matters, type of 
films, etc., before we can establish 
the most desirable procedures and 
technique. 

The assembled X-ray unit may be 
rotated into a horizontal position and 
inserted through the man-hole of a 
boiler drum for the radiographing of 
the circumferential weld seam be- 
tween the boiler drum head and the 
shell. A close-up of the positioning 
of the tube for this operation and a 
view of the cradle from which the 
X-ray unit is suspended is shown in 
Fig. 8. Heretofore, this method of 


THe WELDING ENGINEER—DEcEMBER, 1941 


radiographing girth seams has onl 
been permissible in connection wi 
the use of radium. Our old X-ray 
apparatus restricted us to very short, 
individual pictures, when radiograph- 
ing circumferential’ seams. With the 
new apparatus films are positioned all 
around the girth seam and the com- 
plete seam is taken with one ex- 
posure. 

A sketch, Fig. 9, shows the posi- 
tioning of the X-ray tube and target 
for such girth seam X-raying. So far 
results indicate that the maximum ra- 
diation is obtained through the weld 
when the anode is displaced some 8 
to 13 deg. out of the plane of the 
weld. Further experimentation may 
develop that differential screening 
can be used, so that the anode can be 
placed in the plane of the weld. 


Exposure Time Data 


As mentioned before, one of the 
most startling things about this ap- 
paratus is the time saving over old 
equipment. Fig. 7 gives a_ semi- 
logarithmic graph, with curves show- 
ing exposure time for various thick- 
nesses, for both the 400 Kvp. and the 
1000 Kvp. machines. It will be noted 
from these graphs that the 400 Kvp. 
performance is based on a 32 in. focal 
distance, and that the 1000 Kvp. per- 
formance is based on 60 in., 48 in., 
36 in., and 32 in. focal distance. From 
this graph you will further notice 
that the 1000 Kvp. tube affords not 
only quicker exposure time, but a 
much better ratio as regards the 
focal-work and the work-film dis- 
tance. From work done by Dr. Lester 
at Watertown Arsenal, he obtained 
optimum results with what he called 
the D/T ratio of 20. He has further 





Fig. 6—The 1,000,000 x-ray head in position 
for a long seam shot. It is not set for proper 
focal film distance. 
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recommended that this ratio be main- 
tained at a minimum of 10. With 
the old industrial X-ray equipment, it 
was impractical to live up to any such 
minimum ratio as Dr. Lester has 
recommended. With the 1000-Kvp. 
tube, more desirable ratios can be 
used. Table I shows a tabulation of 
the approximate technique for 1000 
Kvp. industrial X-ray unit, for thick- 
nesses varying from 1% in. to 7 in., 
and for focal distances of 60 in., 48 
in., 36 in., and 32 in. This technique 
is based on using % in. lead filter be- 
tween the film and cassette, and on 
single film viewing. It is known that 
improvements can be made by using 
double films, but we have not yet de- 
veloped. full information concerning 
this procedure. 

Were we not taking advantage of 
the opportunity to use a better D/T 
ratio with the 1000 Kvp. machine, its 
performance as regards time of ex- 
posure, as compared to that of the 
400 Kvp., would be more striking. 
Table Il contains comparisons for 
equivalent focal distances of tech- 
nique on the 400 Kvp. machine and 
the 1000 Kvp. machine, at thicknesses 
varying from 1 in. to 5% in. You 
will note that, using the same focal 
distance of 32 in. on both machines, 
in the case of 5% in. thickness metal 
the time of exposure required with 
the 1000 Kvp. machine is less than 
1% of the time of exposure required 
with the 400 Kvp. machine. 


1000 
900 


in Minvres 


Time 


i Zz 3 s 5 e & 
Tnicaness in Incets 
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Table I—Approximate Settings for Million Volt X-Ray Unit* 
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Milli- Minutes for Respective Focal Dist 
Plate, In. Kilovolts Amperes 60 in. 48 in. %in. | 2 
14%" 890 0.5 1.00 — —_t 
1%” 890 0.5 1.50 —— —_ 
2%" 950 1.5 1.50 1.00 eons 
24," 950 ‘5 2.75 1.75 1.00 
3%" 950 1.5 5.00 3.20 1.80 
34" 950 1.5 6.50 4.20 2.30 T 
44," 1000 3.0 6.00 4.00 2.10 1; 
+ ad 1000 3.0 11.00 7.00 4.00 30 
54" 1000 3.0 18.00 12.00 7.00 5] 
6” 1000 3.0 35.00 21.00 11.00 9 | 
614" 1000 3.0 58.00 37.00 20.00 16. 
be 1000 3.0 100.00 68.00 35.00 27 00) 
*Single film viewing; ™% in. lead filter between film and cassette. 
Table II—Comparative Settings and Time for Radiography 
~ Thickness a Focal Time 
Plate Machine K. V2. Ma. Distance Min 
- 400 K.V.P. 170 5.0 "  _dpeeamaes 0.33 
1000 K.V.P.| — 890 0.5 42” 0.49 
a 400 K.V.P. 200 | 5.0 a 1.25 
. 1000 K.V.P.| 950 | 15 | 36” 0.54 
3° 400 K.V.P. 367 | 5.0 32" 5.00 
1000 K.V.P. . es ee Se 1.40 
4” 400 K.V.P. 400 | 5.0 | 32” 35.00 
1000 K.V.P. | 1000 Ss 3 0 se” 1.00 
se 400 K.V.P. | 400 5.0 Cs ae 270.00 
1000 K.V.P. | 1000, || 3.0 Ko 3.00 
5%" 400 K.V.P. | 400 5.0 | 32” 450.00 
VA 1000 K.V.P. 1000 | ee ae 4.00 








Aside from the saving in time, the 
new machine is much more sensitive, 
in detecting small defects in heavy 


“LEAD SCREENS 


Lean Ficree 
Tween 


fume 


Fig. 7—Exposure-Time 
curves for 400,000 v. 
and 1,000,000 v. units 
for various thicknesses 
and focal distances. 
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plates, than was the case with equip 
ment heretofore available. To demon 
strate this, we have made a numbe: 


girth seam shot. 








Fig. 8—A close-up of a 1,000,000 v. x-ray in position for a 
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of radiographs of a wedge test block 
which was developed at the Water- 
town Arsenal. This wedge test block. 
consists of two steel wedges 3 in. 
wide and 6 in. long, nested together 
so as to give parallel outside surfaces. 
One of these wedges varies in thick- 
ness from 9/32 in. on one end to 0 in. 
on the other. In this wedge there are 
two rows of small holes, drilled on 
4 in. centers, using a #¢50 drill (.07 
in. dia.). Also, extending for the full 
length of the wedge, are two artificial 
cracks, varying in depth from 9/32 
in. to O in. In the experiments we 
made with this test block, we spread 
the cracks to a uniform width of .015 
in. 

In a test series exposures were 
taken of this wedge test block, both 
with the 400 Kvp. machine with the 
bucky and with the 1000 Kvp. ma- 
chine without the bucky. These were 
taken at various thicknesses, the 
thickness being built up with solid, 
steel plate, and the wedge always be- 
ing placed on the side remote from 
the film. These tests clearly show 
that the sensitivity of the 1000 Kvp. 
machine at 6% in. thickness of plate 
is equal to the sensitivity of the 400 
Kvp. machine with the bucky at 
less than 5 in. thickness. With 
further study and improvement in 
technique, there is little doubt but 
what this improvement will show up 
at even greater thicknesses. The sen- 
sitivity of the new equipment as com- 






Fig. 9—A sketch show- 
ing location of x-ray 
tube for girth seam 


shot. 
1000 KVP 
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pared to the old was the basis for 
more tests with the use of another 
type of test block, developed at the 
Watertown Arsenal. This test block 
consists of a thin sheet of steel, % in. 
in thickness, in which there is a hair- 
line crack of unknown, but varying 
depth. This type of fine defect con- 
stitutes a much more severe test than 
does the wedge test block. The crack 
was clearly shown with both old and 
new equipment, up to 3% in. in thick- 
ness ; but, in the case of the 400 Kvp. 
machine and the bucky grid, it was 
necessary to orient the grid line at an 
angle with the known direction of 
the crack. At 4% in. in thickness, the 
crack is still discernible but beyond 


that thickness it is definitely lost. 

There is little probability of much 
greater improvement in sensitivity, 
with the 400 Kvp. machine and the 
bucky grid. There is still room for 
much improvement in technique with 
the 1000 Kvp. machine, as the study 
of the proper use of this equipment 
was begun only a few short weeks 
ago. The evidence already available 
indicates, without reservation, that 
the development of this 1000 Kvp. 
tube is an advancement of the first 
magnitude. For the welded pressure 
vessel industry, this testing equip- 
ment pushes back our frontiers be- 
yond horizons we hardly expected to 
reach a few short years ago. 





Metal Transfer in the 
Metallic Are 
By L. J. LARSON* 


% Speculation as to the forces which 
cause the metal to pass from the elec- 
trode to the work probably dates back 
to the discovery of the process, but 
jndging from the recent literature on 
the subject there is still great diversity 
of opinion as to the driving force in the 
arc. 

Among the forces suggested are: 1. 
Vaporization and Condensation; 2. 
Gravity; 3. Pinch Effect; 4. Electrostatic 
Forces; 5. Electric Effects; 6. Surface 
Tension; 7. Gas Stream from Weld rod 
Coatings; 8. Pressure on the Cathode 
Spot of the Arc; and 9. Expansion of 
Gases in the Metal at the Electrode tip. 

Some of these differences in opinion 
may be due to the interpretation of 
“metal transfer.” In the welding process 
the metal must first be “transferred” 
from electrode to work and then re- 
tained in position. To hold the molten 
metal in place surface tension is no 
doubt the most important force’ for all 
welding except in the downhand posi- 
tion. In flat welding surface tension is 
aided by gravity. The present discus- 
sion will not deal with the forces which 
“Consulting Engineer. 


Presented at 22nd Annual 


A.W.S. 
Philadelphia, Oct. 20-24, 1941. 
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retain the molten metal in place but 
with the forces which cause the metal to 
move from the electrode to the work 
and the term “metal transfer” is limited 
to this phenomenon. 

A true theory of metal transfer must 
be consistent with the observed facts. 
Such a theory should explain why the 
metal moves across the arc space and 
in which direction it moves for every 
condition of welding for which metal 
transfer occurs. It is not logica! to as- 
sume different theories for different 
welding conditions. 

A study of the results published by 
other investigators shows: 

(1) that a measurable force exists in 
the arc as evidenced by the re- 
action against the electrode and 
the pressure of the arc stream 
against the work. 

(2) that most of the metal passes 
across arc space as liquid globules 
and not as vapor. 

(3) that with a pure iron, degasified 
electrode overhead welding is im- 
possible. 

In addition, results published by the 
writer show that with a heavily coated, 
cellulosic type of electrode, operated on 
reverse polarity, the metal is transferred 
across the arc space in a stream of par- 
ticles, most of which are .010 inches or 
less in diameter, moving at a speed rang- 


THe WELDING ENGINEER—DECcEMBER, 1941 


ing from 4 feet to over 100 feet per 
second. Similar action for representa- 
tive bare and covered electrodes oper- 
ated on both polarities direct current and 
on alternating current is shown by addi- 
tional tests presented herewith. 

An analysis of the various theories ad- 
vanced shows that forces 1-8 fail to ex- 
plain the action in the arc. Some of 
these assumed forces cannot produce 
a reaction against the electrode or ac- 
count for the supply of particles found in 
the arc stream. Others fail to explain 
“metal transfer” because the transfer 
occurs without their aid or even against 
the assumed forces. 


Of all the forces suggested as being 
responsible for “metal transfer” only 
one, the expansion of gases in the elec- 
trode tip, is consistent with observed 
facts. This force does account for (1) 
the reaction against the electrode, and 
(2) the stream of small particles always 
moving at high velocities from the elec- 
trode to the work with all commercial 
types of electrodes operated on all 
kinds of current. It also explains the 
inability to weld overhead with a pure 
iron degasified electrode. It is therefore 
concluded that gases in the tip of the 
electrode furnish the primary driving 
force of the arc and all others are con- 
tributory forces operative only under 
certain conditions. 
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Carefully Controlled 


Electrode Comparison Tests 


are Profitable 


WALTER J. BROOKING, 


Testing and Research Dept., R. G. Le Tourneau, Inc., Peoria, Ill. 


In Parts 1 (October) and 2 (No- 
vember) the author discussed the pre- 
liminary tests and observations to be 
made in determining the differences 
in welds made by different electrodes 
under the same conditions. In the 
discussion to follow, relative costs 
are determined to conclude this series. 


PON having determined various 
characteristics about electrodes 
by test the next step is the cal- 

culating the cost of electrode, of 
power, and of labor from the data 
of the test and the determination of 
the relative cost per pound of metal 
deposited and inches of weld per 
pound of purchased electrode. (The 
data of the test gives only arc time, 
so the deposition cost involving labor 
is only relative. The cost per pound 
of electrode deposited derived from 
these data does not include the oper- 
ation factor—i.e. the relative amount 
of the time the operator is actually 
burning electrodes compared to the 
total time used for a normal job in 
the shop—and since overhead is usu- 
ally charged on the basis of labor, no 
overhead is calculated in the relative 
deposition costs for the test). 
Figures 11 and 12 show an ex- 
ample of the forms used for record- 
ing data for these comparative tests 
and also show an example of two 
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electrodes actually compared. These 
two electrodes were both the down- 
hand type of electrode designed for 
positioned welding or downhand fil- 
let welding. The price per pound of 
electrode was the same for both and 
the general appearance of the elec- 


greatest difference betwéen the two, 
and also happened to be the most 
easily measured difference. The dif 
ference in power looked really quit 
small, but when it was compared in 
the light of the percentage of the 
electrodes deposited (deposition effi 


Part 3—The cost per pound of the electrode is 
not nearly so important as the cost per pound 


of the deposited weld metal. A method for 


obtaining these costs in comparing electrodes 
is given. 


trodes and general performance so far 
as handling characteristics seemed to 
be about the same. 


Efficiency Differences 


The careful measurements of the 
test brought out some differences 
which, when taken individually did 
not amount to a great difference, but 
when they were added together as a 
group of separate small differences, 
they amounted to a total difference of 
16.5% in the efficiency of electrode 
“A” over electrode “B”. 

The difference in the number of 
lineal inches of a standard weld per 
unit quantity of electrode was the 


ciency) it amounted to a large differ- 
ence. The burnoff rates per electrode 
varied only a small amount between 
the two samples. : 

The magnitude of such a group o! 
small differences as shown by the 
above comparative test of two elec 
trodes from a cost standpoint is reall) 


great. 

The comparative difference in cost 
per inch of weld for each electrod 
looks small—only $.000526 per in., 
but here is the difference in cost, and 
the amount which could be saved by 
using electrode A instead of B—on 


the following quantities of purchased 


electrode, based on the amount 0! 
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Table II—Electrode Costs Compared. % pre Brg: Soe iy ee 








Difference . 
3 ee A B Saved Comparative Costs 
Inches bs Phanene per pound of pur- on It must be remembered that the 
chased electrode 02 77.27 : agit 
(Inches weld/Ib. deposited weld metal differences indicated between the 
x % deposited = ) above two electrodes are actually, 
Cost/inch deposited 0.003184 $ 0.003710 measured differences which look 


Cost of 91.02” (weld 1 Ib. of elec- 


$ 
trode “A”) $ 0.292 $ 0.338 small, and which can only be deter- 
$ 


mined by tests. The tests are rela- 


$ 0.046 

29.20 $ 33.80 $ 4.60 tively simple and quite inexpensive. 
$ 
$ 


Cost of weld from 100 Ibs. of pur- 
chased electrodes 


Cost of weld from 1,000 Ibs. of pur- di If a comparative saving of $46.00 














































































































chased electrodes $ 292.00 $ 338.00 
Cost of weld from 5,000 Ibs. of pur- per 1,000 Ibs. of purchased electrodes 
chased electrodes $ 1,460.00 $ 1,690.00 230.00 can be realized by an afternoon’s test- 
Cost of weld from 50,000 Ibs. of pur- , £ el le “s ld be fi 
chased electrodes $14,600.00 $16,900.00 $2,300.00 ing of electrodes it wou a pront- 
Cost of weld from 100,000 Ibs. of pur- able afternoon’s work. Actually the 
chased electrodes $29,200.00 $33,800.00 $4,600.00 above figures are not extreme by any 
ps means, and greater differences often 
ae . are found in such tests. 
7 Table III—Deposition Cost of Metal The comparative cost of $0.401 per 
Labor $0.157 @ 66.7% efficiency = 235 per Ib. lb. of deposited metal from electrode 
tea it same as comparative test = .060 per Ib. “A” against $0.450 for electrode “B” 
lectrode cost — same as comparative test = .184per lb. ic i 
Overhead at S000) ter a: "470 per Ib, is not a complete cost of the deposited 
Se weld metal. It includes all of the 
‘ Total cost in cents per lb. .949 per Ib. ‘ , . 
variable items of expense which de- 
pend on the character of the indi- 
OPERATOR TEST NO. vidual electrode. A close approxima- 
—— OBSERVER DATE tion of the complete cost of weld 
st metal per pound for a given applica- 
f. ELECTRODE DEPOSITION TEST DATA SHEET tion can be derived from it. As an 
te (In this test the electrodes deposited must be burned down to a one inch stub example of how to get such a cost 
Such an electrode is co e : . 
In nalia of Sok deuietin’ auth dade Mein ie Seat ua a ee ae the ve wane ree aaa pound aa 
1e ___ Sample within one fourth inch) metal deposited by electrode A can 
- Electrode Number or Name A B be used. The only two items of cost 
Sestane wilid teas «: alae’ Z ; not included in the comparative cost 
: 7 ~ of $0.401 per Ib. are (1) the cost of 
Serial number joa £3 B / os3 B . 
. _ labor based on the relative amount of 
Flectrod s 7 7 ys ” : : 1 
) pre tirnce Aarne Bee! 6. ve lg" xX /# My" x 14 _ time the operator is actually burning 
A Type Bountat- FES the electrode to the total time he 
r Number of rods deposited x +4 ~ works on the job—setup, electrode 
s Totel weight of rods deposited (oz.) 2s. x 4% 39.0 % change, etc. — (operation efficiency ) 
1 and (2) overhead, which is usually 
Number of rods per pound 4 #o 5 a7 
po , _ charged as a percentage of the labor 
Plate (5/8x7xl2") Weight after de- 
penttion, elouned: ta cunese. 27 Oo 2L40 cost—both of these depend upon the 
shop or job—neither are entirely de- 
Weight at beginning in oz. a — 
| - 46. 7 ith pendent on the electrode deposition 
= c a sited ° ° 
I So ict Ae. 3 /4.t _ process, so should not be included in 
ee ee FF TS comparative electrode tests. Refer- 
| ___ Are volts 34 Is ~ ring to figure 12 the cost of $0.401 
f Are amperes 270 2%s- per lb. for Electrode “A” can be re- 
e | this ‘hina. = Sika, ae We ao worked to give a total cost per Ib. 
. Dee dees er or of metal deposited by Electrode “A” 
Labor er ho ec ge ‘ . a 7 
y | - _erhegi / / as indicated in Table ITI. 
Power ($ per kilowatt hour) O15" O25 
| ’ . ~ O tion Efficienc 
t Electrode (¢ per pound) f3 13 peration EMICc ‘y 
=: w Lineal inches of standard test = The most significant relationship 
a Tela” _—_Siotel of 4 Mamnet: chactoeten? nine - FAO between the electrode comparative 
1 er ap ci Od NY . cost of $0.401 per Ib. and the total 
: £ ard test weld shou eaw hich i a st ‘ j 
y Fach sample should be welded on a pect peters lec iie odin Presta: cost per pound of $0.95 per Ib. 1S the 
ee and the beads should be the same size within regular production fact that the labor and overhead 
j Fig. 11—Electrode test data sheet with the data from two different electrodes as it was taken (charged on the basis of labor ) de- 
during the test in the shop. Note the fact that the differences are all relatively small. pends to an extent of 66.7% on the 
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actual burnoff efficiency of the elec- 
trode. Any increase in the efficiency 
of the electrode which reduces the 
labor item automatically reduces the 
calculated overhead and labor cost in 
the total cost per pound of weld 
metal. The reason comparative costs 
are not made to include overhead nor 
operation efficiency is that the real 
overhead costs vary with machine re- 
tirement costs, supervision costs, 
taxes and other such factory costs, 
not related directly to electrode char- 
acteristics. Operation efficiency costs 
depend on fixtures, helpers, etc., 
which are also items not based en- 
tirely on electrode characteristics. The 
figure of $0.95 per lb. of deposited 
metal does, however, give some indi- 
cation of the investment which a 
welding establishment has accumu- 
lated in a welded joint containing a 
pound of weld metal. 


Tests Advantages 


There are many sources of profit 
from tests such as those outlined 
herein aside from the very impor- 
tant savings which can be realized by 
reducing costs on the job in the shop 
as it is performed at a given time 
by using a more efficient electrode. 


One great advantage of knowing a 
comparative cost of one electrode to 
another on a given application is that 
it forms a basis for planning im- 
provements in processing and design 
for greater economy. If, for example, 
it is found that a downhand type of 
electrode will give 125 ft. of com- 
pleted weld on an application for the 
same cost as an all-position general 
purpose electrode will yield 100 ft. of 
completed weld, the unit can be ex- 
amined for possibilities of making a 
fixture to position and to allow the 
use of the downhand electrode. Most 
important, it gives a basis for calcu- 
lating relative costs. In the above 
case, a 25% improvement in efficiency 
of deposition of certain welds could 
be attained by positioning the work. 
Twenty-five percent of the cost of 
the amount of welding time involved 
on that particular application com- 
pared to the cost of the fixture im- 
mediately shows the investigator 
whether or not he can profit by 
building the fixture and using the 
downhand electrode. Often such 
studies result in very considerable 
savings in this manner. 

Another common result of such 
studies involving the comparative 
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costs of weld metal deposition is that 
the organization becomes more con- 
scious of the real cost of deposited 
weld metal and the potential savings 
involved whenever a unit is rede- 
signed to eliminate only a few inches 
of welding. It is undeniably true that 
the arc welding method of fabrication 
of a large portion of the machinery 
and other equipment used for modern 
living is the most economical from the 
material, functional, and practical 
standpoint ; but it is equally true that 
even additional economies can be real- 
ized by the redesign of already eco- 
nomically are welded units. Such re- 
design often occurs rather shortly 
after the real cost of weld metal, as 
deposited in an application, is really 
understood. 


Conclusion 


Still another result of accurate 
comparative tests of one electrode 








define the characteristics of an idea) 
electrode for a given type of app! 
tion. Much of the great prog 
made in the development of arc 
ing electrodes in the last twenty year 
has been the natural result of s 
one defining a real problem in weld 
ing and someone developing a good 
product to solve that problem. A: 
rate, objective tests always hel; 
define problems, and what has bee: 
true in the field of electrode develo; 
ment in the past is still doubtless tri 
There are probably no really ideal 
electrodes for any modern welding 
application, and one of the most effe: 
tive ways to get better ones developed 
is that of defining exactly what is 
needed by making comparative tests 
and finding not only what the best 
points of all are, but also what the: 
all lack. The tests of today define th 
problems whose answers are the prog 
ress of tomorrow. 



























































with another is that they more clearly THE END 
Calculated by TEST NO. 
Checked by. DATE __ 
ELECTRODE DEPOSITION TEST ANALYSIS SHEET 
Electrode Number or Name A B 
1. Percent of Electrodes Deposited = | 
Ounces of sample | / 
Ounces deposited 72 a 63.7 
2. Pounds deposited per hour = 
225 x ounces deposited 5.75 
total arc time in seconds (. 38 
. 
3. Inches of standard weld per lb.deposited = 
No. of rods/lb. in. deposited by 4 rods 4 3 
q rods * @ of rods deposited /29. | (Al. 
COMPARATIVE COST PER POUND DEPOSITED 
LABOR = ¢/hour | w 
Pounds deposited/hour # 0. 1/97 0. /7F 
POWER = Amps x volts x $/KWH 
1000 x operation efficiency x Lbs.Dep./hr. 0. 060 0.972 
(use 60%) 
ELECTRODE = $/1b. 2d 
q deposited 0. 154 0. LOY 
TOTAL COMPARATIVE COST/LB. DEPOSITED 0. Fo/ 0.4350 








COMPARATIVE COST PER INCH OF STANDARD WELD DEPOSITED 








Cost/lb. deposited metal 





inches of std.weld/lb. of deposited metal 


ie. 
v 003/84 0.0037/°¢ 








pietina sanel 
/ 


i. 1é.F 7. 


Fig. 12—The data analysis sheet for the test shown in Fig. 11. These data analyses define the 


total differences in the efficiency of compared electrodes. 
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Resistance Welding 





and Refrigerator Manufacture 


Spot, seam and projection welding as well as 

silver soldering play a part in the building of 

refrigerator evaporators. Accurate controls 

make it possible to weld many types of metal 
with the same equipment. 


N EXCELLENT example of how re- 
A sistance spot-welding technique 
may be employed in manufac- 
turing—even where the character of 
material to be welded may change 
materially is to be found in the set-up 
for producing refrigerator evapor- 
ators at Sunbeam Electric Manufac- 
turing Co., Evansville, Ind. 

Sunbeam, large producer of such 
units for a well-known organization 
selling through both mail-order and 
retail outlets, employs a total of 7 
spot-welders and 2 seam _ welders 
(Fig. 1) to produce the entire range 
of evaporator units for all sizes of 
household refrigerators. 

It makes no difference as far as the 
welding equipment is concerned 
whether these units are to be fabri- 
cated from stainless steel, enamel 
iron, or in between alloys. A varia- 


tion in the type of material to be 
welded merely involves setting of a 
dial on the control on each machine 
and transformer heat-selector switch 
to produce the correct welding char- 
acteristics for the material selected. 
This feature is proving particularly 
important at the present time in view 
of difficulties experienced in obtain- 
ing stainless steel for non-defense 
production requirements. 


The Evaporator 


Refrigerator evaporators as pro- 
duced at Sunbeam consist essentially 
of two sheet steel panels, one sheet is 
so stamped as to form a series of 
passages through which the refriger- 
ant passes in evaporating. The other 
sheet is flat. These two panels are 
welded together in a manner that pre- 
vents the pressure of the gas inside 


Unda e 


% 


of the passage from “springing” the 
panels apart at any point. The evapor- 
ators are required to withstand nor- 
mal internal gas pressure of 250 psi, 
and a bursting pressure of 450 psi. 
One reason why this is possible is the 
large diameter of spots secured with 
the welding equipment used, prevent- 
ing tearing of parent metal around 
the periphery of the welds. 

Also included in the evaporator as- 
sembly is a baffle in the first passage 
between the two panel sides, as well 
as evaporator mounting and thermo- 
stat mounting brackets on the out- 
side of the assembly. Just before 
completion of fabrication, the unit is 
formed into a U-shape to fit inside 
the refrigerating compartment. 

In fabricating the evaporator as- 
sembly, the panels are first trimmed 
to size and one panel formed by 





Fig. 1—A battery of resistance welders for making refrigerator evaporators at the Sunbeam Piant. 
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stamping on die-equipped presses. 
The formed evaporator half goes first 
to a standard pedestal type hydraulic 
spot-welder equipped with a double 
gun head. On this machine the baffle 
is spot-welded into one of the chan- 
nels in the formed panel. This is 
done with two spot welds, the welds 
being made simultaneously and in 
series by the two welding guns. The 
baffle is placed in the movable head of 
the machine, where it is held in place 
on the fixture by two fingers. The 
panel is located over the lower elec- 
trodes. As the machine head moves 
down, the baffle is automatically lo- 
cated and welded in place. On com- 
pletion of the weld, the fingers re- 
lease automatically and the head re- 
turns, permitting removal of the as- 
sembled unit. 


Multiple Spot Welds 


This panel half now goes to an- 
other pedestal spot-welder equipped 
with a horizontally indexing (or rat- 
cheting) table (Fig. 3). Both halves 
of the evaporator are placed in this 
fixture. The machine is started and 
automatically welds a series of 20 
spots on one side of the center chan- 
nel. The unit is then reversed in the 
fixture and a similar series of spots 
is welded down the other side of the 
channel. The machine is capable of 
a production of some 90 pieces per 


Fig. 3—Automatic in- 
dexing simplifies the 
welding of the center 
row of spots in the 
evaporator. 
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Fig. 2—A sketch of an 
evaporator — the prod- 
uct to be fabricated. 
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x SPOT WELDS ALL AROUND> 








hour, for both series of operations. 
The assembly now goes to one of 
three multiple-spot welding machines. 
These have six electrodes spaced so 
as to weld between each pair of chan- 
nels on one side of center of the 
evaporator. On these machines (Fig. 
4), rows of spot-welds are now made 





Fig. 4—Four or six 

spots may be made at 

one time depending on 
the evaporator size. 








between each two channels, the spot 
being spaced approximately ™% inch 
apart by the operator who advances 
the unit this amount every time tl 

upper electrodes release. The machin 
automatically repeats the weldin; 
operation as long as the operat 

keeps his foot on the starting switcl 


Seam Welding 


On turning the evaporator around, 
the same operation is performed o1 
the other half—either on the same 
machine or one of the other simila: 
multi-spot welders. Design of 
welders and evaporators is such that 


tne 
h 
for smaller sizes of evaporators the 
end guns are merely cut out and tl 

machine then welds four or five spots 
at a time instead of six. The ma 
chines are hydraulic in operation and 
controlled with electronic timers and 
contactors. 

From the multi-spot welders, the 
evaporators go to two seam welders 
on which the outer edges of the as 
sembly are welded together to seal 
them. 

Projector Welding 

After trimming the outer edge ot 
the assembly on a press, the evapor 
ator is bent into a U-shape on a form 
ing press. It now goes to a projection 
welder on which the hanger brackets 
and thermostat control mounting cli 
are welded to the assembly (Fig. 5) 
This welder has three welding points 
The two mounting brackets ar 
welded on with the left and right 
electrode, while the center unit lo 
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Fig. 5—The mounting brackets and thermo- 
stat clips are projection welded to the fabri- 
cated evaporator. 


cates and projection welds the ther- 
mostat bracket to the evaporator. 


Welding Controls 


All of the welding machines are 
controlled through tube type con- 
tactors and synchronous electronic 
sequence timers which may be ad- 
justed at the touch of a dial for weld- 
ing times ranging from only % cycle 
of current to a weld time of approxi- 
mately 60 cycles. It is the use of 





Fig. 6—The finished evaporator is now ready 
for testing. 


synchronous timing equipment which 
provides much of the adaptability of 
the equipment to welding either stain- 
less or low-carbon steels. Considera- 
tion was given to possible changes in 
welding requirements when the 
equipment was first selected and de- 
signed. For stainless an extremely 
short weld time, accurately timed to 
the % cycle is usually required, while 
for low-carbon steel the weld time is 
materially longer. The use of syn- 
chronous equipment eliminates the 
variable effect of transient currents 
which are set up when contactors 
start the flow of welding current at 
any time except when the net value 
of the alternating current is zero. 


Silver Soldering Operations 


The evaporator is now ready for 
the assembly of the various copper 
tubes and other fittings required to 
connect the evaporator with the re- 
frigeration system. Referring to Fig. 
2, it will be noted that the connections 
between the various copper tubes and 
the tubes and the evaporator are made 
secure by silver solder. The making 
of this type joint is quite simple. It 
merely involves the placing of a ring 
of silver solder about the tube, apply- 
ing flux to the joint and heating it 
momentarily to allow the molten sil- 
ver solder to flow into the cracks of 
the joint sealing them. After the sil- 
ver soldering operation has been com- 
pleted, the tubing and evaporator 
assembly is cleaned and pressure 
tested to withstand a bursting pres- 
sure of 450 psi. 


The illustrations appearing in this 
article are reproduced through the 
courtesy of the Progressive Welder 
Co., Detroit, and the Sunbeam Elec- 
tric Manufacturing Co., Evansville, 


Ind. THE END 
» « 


The Flow of Metal in 
Brazing Aluminum 


By MIKE A. MILLER* 


% The brazing of many metals is an 
old art. Familiar examples are brazing 
with copper, bronze and silver alloys. 
Only recently, however, has the brazing 
of aluminum alloys been developed to a 
cominercial stage. The three established 
procedures of torch, furnace and flux dip 
brazing require practically the same as- 
sembly and joining methods as are used 
for other metals, except that the tem- 
peratures are lower. Apart from the 
difficulties of finding appropriate fluxes 
capable of removing the tenacious oxide 
film, there was the problem of deter- 

As a basis for defining flow, various 
fundamental relationships of capillarity 
were used; these include the flow of 
liquid into round tubes and between 


*Research Metallurgist, Aluminum Research Labs. 
Presented at the 22nd annual A.W.S. Meeting, 
Philadelphia, Oct. 20-24, 1941. 
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parallel and non-parallel plates, and the 
form taken by the brazing material in 
forming fillets. The experimentai deter- 
mination of the surface tension of the 
brazing alloy was carried out by allow- 
ing the molten alloy to rise in vertical 
round tubes and between non-parallel, 
abutting plates of aluminum. The data 
so obtained have been used to calculate 
the apparent surface and interfacial ten- 
sions of the molten brazing alloy in con- 
tact with solid aluminum alloys. These 
values, in turn, have been used to derive 
various practical relationships which 
have proven useful in the design of alu- 
minum joints for brazing. 

The apparent surface tension of a 
typical alloy for brazing aluminum, in 
the presence of an appropriate furnace 
brazing flux, has been found to be about 
690 dynes per centimeter, and the inter- 
facial tension of the same alloy against 
an appropriate dip brazing flux has been 
found to be about 250 dynes per centi- 
meter. By substituting these values, as 
well as values for other constants, in 
the known surface tension equations, 
simple relationships between length of 
flow and clearance have been derived. 
Other equations have been solved to 
give the maximum height and width of 
fillets, the values being 0.3 in. for fur- 
nace brazing in air, and 0.5 in. for flux 
dip brazing. 

Other factors related to the flow of 
brazing alloy have also been considered. 
These include such matters as time, 
temperature, the use of capillary traps, 
intersolubility of base and brazing alloy, 
the use of duplex brazing sheet whereby 
the brazing material is derived from the 
coating, porosity, flux-entrapment, and 
proper clearance. It has been shown ex- 
perimentally, for example, that clear- 
ances of 0.025 in. are required in order 
to produce sound joints in laps of 0.25 in. 
or over; somewhat smaller clearances 
may be used in flux dip brazing. For line 
contacts and laps less than 0.25 in., per- 
missible clearances may be substantially 
less. Explanations, based on the proper- 
ties of aluminum, the brazing alloys and 
the fluxes, have been advanced to ac- 
count for these relatively large clear- 
ances. 

Aluminum brazing, although relatively 
new compared with non-aluminum braz- 
ing, appears to hold great promise and 
should enjoy a bright future. Efficient 
fluxes, satisfactory brazing materials, 
and duplex brazing sheet are available, 
and the process has already proven its 
worth in a number of commercial appli- 
cations. 

> € 

Common sense extracts more solid 
comfort from life than a genius does. 

> «€ 


The most valuable result of edu- 
cation is the ability to make yourself 
do the things you ought to do when 
it ought to be done, whether you have 
to do it or not.—Huzley. 

» « 

We judge ourselves by what we 
feel capable of doing; others judge 
us by what we have done.—Threads. 
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Fig. 1—Finished core clamp for power transformer entirely fabricated by A-C welding. Note the 
smooth, uniform appearance of all welded joints. 


Alternating Current Are Welding 


E. F. POTTER 


Welding Engineer, Works Laboratory, General Electric Co., Pittsfield, Mass. 


HE aim of every manufacturing 

| concern is to obtain a maximum 

output in quantity and quality at 

a minimum unit cost. Likewise, fabri- 

cators of welded products must pro- 

duce welds of maximum unit strength 

and quality at a minimum unit cost. 

On many applications this can best 

be done by the use of alternating cur- 
rent welding. 

Most fabricators of are welded 
products have accepted A-C welding 
as having a definite place in the weld- 
ing industry. The reluctance of some 
fabricators to accept A-C welding 
might be due, perhaps, to too much 
theorizing. It has been sometime 
thought that the natural phenomena 
resulting from the unidirectional flow 
of direct current were essential for 
the best type of welding arc. The 
inception of A-C welding is not new; 
however, it remained for suitable 
coated electrodes to be developed for 
its successful application. Such elec- 
trodes have been made available only 
within the last ten years. 

It is recognized that A-C and D-C 
types of electrical power have their 
advantages and disadvantages from 
the electrical and mechanical stand- 
points, and as a result each has its 
legitimate field of application. This 
is equally true and the limitations are 
much the same when A-C or D-C 
is considered for arc welding. There 
are applications where one type of 
current is more favorable and vice 
versa. An example of where A-C 
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A-€ welding is becoming increasingly promi- 

nent as defense production torges ahead. The 

reasons tor this popularity are discussed in 
this article. 


might not be as suitable would be 
production welding with low currents 
(below 75 amp.) on clean plate or 
some special alloy material for which 
a suitable A-C electrode might not be 
available. 

Application 


For practically all types of mild 
steel fabrication, suitable A-C elec- 
trodes are now available. When such 
work permits the use of welding cur- 
rents of 200 amp. or more, requiring 
A-C electrodes of 3/16 in. diameter 
or larger, A-C welding is unquestion- 
ably more economical and better from 
the welding standpoint. Good results 
also may be obtained with lower cur- 
rents and small diameter electrodes ; 
however, with extremely low currents 
(75 amp. or less) some difficulty may 
be experienced in readily starting the 
arc. This condition is more notice- 
able when attempting to strike an arc 
with a new electrode on clean plate, 
especially if the coating is not flush 
with the end of the electrode. 

It is accepted that coated electrodes 
are essential for the best results with 
A-C welding. With such electrodes 
the ionizing effect of the flux or in- 
gredients in the coating aids in es- 


tablishing and maintaining the ar 
The gas formed by the coating must 
be definitely conducting so that the 
arc will be re-established each tim 
the alternating current passes throug! 
zero. 

Just as coated electrodes are con 
sidered essential for A-C welding it 
may also be said A-C is essential for 
the optimum results with certain 
types of coated electrode. This is 
particularly true of the mineral 
coated electrodes which may be used 
in a semi-conventional manner, that 
is, with the coating touching the work 
for single pass and the first pass ot 
multiple pass fillet welds. This tech 
nique has two advantages when using 
the longer length electrodes. It defi 
nitely decreases the fatigue of the 
operator and it gives added assuranc« 
of the maximum penetration of th 
weld into the corner when making 
fillet welds. 

The most important feature which 
has contributed to the advancement 
and increased use of A-C welding | 
the absence of any appreciable ad 
verse magnetic action of the welding 
arc. Although magnetic action is used 
to advantage by electrical engineer 
in the design of such apparatus a 
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contactors, where it is used to pre- 
yent arcing—in arc welding the prob- 
lem is to sustain the arc, not to ex- 
tinguish it. Under certain welding 
conditions such as inside corner 
joints, at the extremities of straight 
welds, etc., it is often difficult to sus- 


_tain a D-C arc. This being the case 


it is obvious that the arcing conditions 
are often not uniform with D-C. 
While this condition is less pro- 
nounced with heavily coated electrode 
and D-C, it is negligible with A-C. 
Electrode coatings are developed to 
perform certain definite functions 
under well established conditions so 
when conditions are not favorable de- 
fects are likely to occur. 


Magnetic Are Blow 


The most frequent and common 
defects resulting from unfavorable 
conditions such as “magnetic blow” 
are slag inclusions and porosity. In 
fabricated structures having welds 
which must pass X-ray inspection, 
these defects are serious because they 
must be chipped out and rewelded. 
The experience of many manufac- 
turers of high quality welded prod- 
ucts is that the best remedy for these 
defects is alternating-current welding 
which helps the operator to avoid 
them. 

The “magnetic blow” of the D-C 
arc increases with the larger diameter 
electrodes and correspondingly higher 
currents. Therefore, the greatest ad- 
vantage of A-C welding is on applica- 
tions where the larger diameters are 
or can be used. The uniform welding 
conditions obtained with A-C often 





Fig. 2—When the work can be positioned for 
welding in the flat position, A-C welding per- 
mits the use of electrodes as large as %-inch 


diameter without interference from “arc- 
blow.” Thus, dependable, uniform quality is 
obtained at maximum welding speed. 


permit the use of larger diameter 
electrodes than previously used, and 
in many cases higher currents may be 
used on the same diameter electrodes 
—all of which results in better qual 
ity and in higher welding speeds. 

Welds made in the flat and horizon- 
tal positions with A-C, including 
those made with large diameter elec- 
trodes, have physical properties equal 
to or better than welds made under 
the most favorable conditions with 
D-C. Today, slightly better physical 
properties may be obtained in ver- 
tical and overhead welds when made 
with D-C because slightly better D-C 
electrodes are available for these posi- 
tions. However, in the final analysis, 
a weld is usually no better than the 
ease with which it can be made. On 
joints where “are blow” is prevalent 
it is difficult to produce welds of good 
quality and appearance with D-C, yet 
no difficulty is experienced with A-C 
under the same conditions. It is the 
practice of some shops to supplement 
their A-C welders with enough D-C 
welders to take care of requirements 
for which no acceptable A-C electrode 
may be available. 


Welding Speeds 

When welding on heavy material 
vertical and overhead the largest di- 
ameter electrode normally recom 
mended is 3/16 in. On the first pass 
5/32 in. diameter is nearly always 
used and is often used on succes- 
sive passes. Since an all position type 
electrode is used with either D-C or 
A-C little difference maiy be expected 
in welding speeds. 

In making horizontal position fillet 
welds the largest electrode ordinarily 
used is 4 in. If % in. diameter elec- 
trode is used instead of 3/16 in. the 
welding speeds will be increased as 
much as 100% and the welding time 
reduced 25% to 40% (depending on 
the arc time). The average welder 
has the arc struck only 50% to 75% 
of the welding time. 

Maximum welding speeds are ob- 
tainable on heavy material (5/16 in. 
and over) in the flat position where 
larger diameter electrodes may be 
used. The dameter of the electrode 
may be as large as the joint prepara- 
tion will permit on butt welds, and 
on fillet welds the diameter of the 
electrode may be as large as the oper- 
ator can handle. By using % in. 
diameter electrode instead of % in. 
twice as much metal can be deposited 
in the same length of time. It is ob- 
vious, of course, that when using 
larger diameter electrodes the num- 
ber of electrode changes per pound 
of deposited metal is greatly reduced. 

When work can be positioned, the 
arc time, compared with vertical and 
overhead welding, can also be re- 
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Fig. 3—A-C welding is ideal for horizontal 
fillets because it avoids magnetic disturbances 
and permits the successful use of electrodes 
as large as %-inch diameter with the result 
that welding speeds are twice as fast as 
though },;-inch diameter electrodes were used. 


duced because welding in the flat 
position is less tiresome. 
Training of Operators 

On many welding jobs, especially 
those having single-pass horizontal 
fillets or joints which can be welded 
in the flat position where mineral 
coated electrodes may be used in a 
semi-conventional manner, the train- 
ing time is much less. The trainees 
need not spend any time in learning 
how to weld in such a manner as to 
control the adverse magnetic action of 
the arc. The control of “are blow” is 
something that most welders learn 
only after months, or even years, of 
experience. Unless they do learn this 
the quality of the weld is at times 
bound to suffer. This is not true when 
using alternating current. Proof of 
this lies in the fact that many older 
welders with years of experience can 
pass qualification tests with A-C but 
not with D-C in spite of the fact that 
they have been using D-C. Also, 
trainees often express a preference to 
be permitted to take their qualifica- 
tion test with an A-C welder. 


Operation 


Most of the latest and better type 
A-C arc welders provide a continuous 
range of uninterrupted current ad- 
justments and may be raised or low- 
ered while welding. Many are or can 
be equipped with remote control for 
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adjusting the welding current for 
manual or machine welding installa- 
tions. 


Cost of Operation 


A transformer is inherently an 
efficient electrical apparatus. Conse- 
quently, when properly designed as 
an arc welder, it provides much 
higher efficiency than motor driven 
generators. The saving in power costs 
is in many cases sufficient to pay for 
the equipment in one or two years. 
It consumes very little power on no 
load. 

Some of the later types of A-C arc 
welders are equipped with capacitors 
for high power-factor operation 
which reduces the full load primary 
current, and decreases the size of 
conductors, switches, fuses, etc., re- 
quired for the power supply. Im- 
provement of the plant power factor 
is also obtained particularly where 


induction motor driven units are used 
in the same shop. 

The maintenance of transformer 
type equipment with its absence of 
rotating parts has always been low as 
there is little that can get out of 
order. About all that is required is 
that the dust be blown out occasion- 
ally and the current adjusting mech- 
anism lubricated periodically. 

There is little difference in the cost 
of installation between D-C and A-C, 
as the primary power supply require- 
ments are often the same except that 
the A-C set is single phase while the 
motor driven set is usually three 
phase. In plants having three or more 
A-C sets, the single phase load can 
usually be divided so as not to be 
objectionable. The power and KVA 
demand of high power factor A-C 
sets are lower than D-C sets. A-C 
sets are particularly adaptable to 
small shops having only single phase 
power available. 


Summary 


The main advantages obtai 
from A-C welding may be sum: 
ized as follows: 

I. Relative absence of “arc b! 
which gives: 
A, Added assurance of s 
welds : 
B, Lower costs by making 
feasible to use lar 


diameter electrodes 
higher currents ; 


2 


Smoother and more 
form appearance of weld 
and 


D, Less time for trait 
operators 
II. Low cost operation by: 


A, Higher electrical efficien: 
and 


B, Less maintenance cost 





The World's Largest Forging Machine 


A new machine for forging aircraft engine cyl- 
inder has 9 in. capacity. Weighs 500.000 Ibs. 


Tube-Turns, Inc., Louisville, Ky., re- 
cently received delivery on the world’s 
largest forging machine. This machine 
will be used for the duration of the pres- 
ent defense emergency solely for the 
manufacture of airplane cylinders and 
other precise defense forgings. After the 
emergency is over, it is planned to put 
the machine into production of welded 
fittings but information as to what items 
will be produced is not available at this 
time. 


This 500,000 lb. forging machine is 
classed as a 9 in. machine and is capable 
of forging bars up to 9 in. in diameter. 
Forgings of this type are made in a series 
of operations known as “steps,” with the 
size, shape and amount of material used 
determining the steps required. The die 
blocks are of such height that 2, 3, 4 or 
5 steps or die cavities can be installed in 
the die blocks. Each different cavity in- 
creases in size until the final step, where 
the finished forging is completed. 


The movement of the dies and headers 
are engaged by an air valve which is 
operated by a foot pedal. When this 
pedal operates the air valve it engages 
the clutch which starts the movement of 
both the dies and header. The movable 
dies move across to the stationary ones 
which grip the stock and holds it firm 
while the header comes forward to upset 
the metal and fill the cavity. The header 
then returns to its original position and 
the movable dies move back so that the 
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stock can be dropped to the second cav- 
ity for a similar operation. This cycle is 


repeated for the required ‘number 
steps until the forging is finished. 





The mare is not a midget. 
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H. W. YOUNG 


on 


Fig. 1—All the brine 

pipes of the _ skating 

floor were joined by 
welding. 





Welding and Ice Skating 


Ice Arena, Portland, Ore., were 

to follow the refrigeration pipes 
under the ice sheet, they would un- 
doubtedly experience a full evening 
of skating. Looped back and forth 
under the thin sheet of ice which 
covers the 15,000 square ft. of the 
arena floor, is nearly 8 miles of 1% 
in. pipe. Few of those enjoying an 
evening of recreation realize there is 
so much piping required for their 
pleasure, similarly if you realize the 
other steps required to build a satis- 
factory ice arena. 

The Portland Ice Arena is unusual 
in many respects but the outstanding 
feature is that which permits control 
of the ice freezing. In the case of 
many ice arenas, freezing is controlled 
only in large sections. Such an 
arrangement makes it impossible to 
control the freezing conditions in a 
specified area. Control is possible only 
in that one-third or one-fourth of the 
arena area involved. Localized con- 


[ THE skaters visiting the Portland 


trol is possible as the result of the 
specially designed system of brine cir- 
culation in the Portland arena. When 
a soft spot develops on the surface, 
it can be given a localized freezing 
treatment. To obtain this condition, 


“over- 


frozen without unnecessary 
freezing” a large area. 

The construction of an ice arena 
presents many interesting features 
and involves considerable work be- 
fore the floor is ready to become a 


Welding and weld fittings have simplified the 


problems encountered in the building of ice 


skating rinks. Construction details are given. 


the brine pipes are connected in loops 
which run across the arena floor and 
back to a header, each loop having its 
individual control valves. Conse- 
quently, when a soft spot occurs, it 
is simply a matter of opening the 
valves of one or perhaps several of 
the loops under the affected area to 
permit a more rapid flow of brine. In 
this manner the soft spot may be re- 
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Fig. 2—A cross-section through the skating floor. 
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sheet of ice. First of all, there must 
be provided a sub-flooring of solid 
concrete. Over the surface of this 
concrete slab is placed a layer of 
cinders for insulation purposes and 
also to provide a level surface for the 
brine pipes. Waterproofing is next 
applied and then after the pipes have 
been placed in their final resting posi- 
tion on the center base, all of the space 


\ 


Fig. 3—A schematic arrangement of the skating rink 


refrigeration piping. 
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around the pipes is filled with washed 
sand until the pipes have been com- 
pletely covered. It is on this sand 
surface that the ice is manufactured. 
In Fig. 2 there may be seen in cross 
section an elevation view showing the 
relative positions of the various ma- 
terials used in the building of an ice 
rink, 

Naturally, the most interesting 
phase of the work involved in the 
building of an ice rink is that in con- 
nection with the placing of the brine 
lines of the arena freezing system. 
The nearly 42,000 ft. of 1% in. pipe 
required for the 278 loops was ob- 
tained in standard lengths. All of this 
pipe, which was subsequently welded, 
contained 1,332 joints while the con- 
nections between the arena piping 
system and the headers and the engine 
room ammonia works required an 
additional 100 welds. Standard 
lengths were welded together so far 
as possible, but to make up a loop of 
a specified length it was frequently 
necessary to cut a piece of pipe to a 
specified length. In this case, it was 
cut either by power hack saw or by 
ordinary rolling wheel pipe cutters. 

During the welding operations the 
refrigeration line pipes were placed 
upon 6x8 timbers which were laid 
edgewise on the waterproofing which 
covered the cinders. The lengths of 
the pipe were lined for butt welding 
and held in position by pipe hangers. 
Just prior to welding they were 
spaced so that the abutting ends were 
approximately 4% in. apart. Since 
those pieces of pipe which were cut 
with a pipe cutter had a slight bevel, 
the weldor seemed to have a prefer- 
ence for those joints which were cut 
by the pipe cutter rather than the 
hack saw because the two bevels gave 
a slight “V” which made the welding 
somewhat easier. 





Fig. 4—Welding in this position was not too 
difficult. 
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After the pipes were positioned 
about 4 in. center to center, which left 
less than 3 in. of clear space between 
them they were ready for welding. 
While the welding technique was 
somewhat varied, there seemed to be 
a general preference on the part of 
the weldor towards starting at the 
bottom on one side and laying a bead 
around the pipe to a point slightly 
above top center, then reversing sides, 
he would over loop the first bend 
slightly at the bottom and work up 
until the bead closed the pipe at the 
top. 

As may be seen from the schematic 
layout, Fig. 3, each of the 278 loops 
were connected to brass angle valves 
and a header on one side, while the 
loop was completed by welding a 
forge welding ““U” bend at the end 
of each pair of pipes forming a loop 
on the opposite side. The header, 
which was tapered, started with a 6 
in. pipe subsequently reducing to 5 
in., 4 in., and finally 314 in. The nip- 
ples for the valve were graduated in 
height so as to bring all of them to the 
same level. These nipples were arc 
welded to the header at the factory; 
all of the field welds were made with 
the acetylene torch. 

Operating in these close quarters, 
each weldor with his acetylene torch, 
was supposed to make 60 welds a day. 
This was usually accomplished despite 
the awkward position in which one 
had to work, consequently there was 
much moving around. Another of the 
difficult requirements which must be 
met by the weldors was the fact that 
each weld must be perfect as the 
finished job was to be tested at a 
pressure of 75 psi. before being 
turned over as “okay” for the 35 psi. 
service pressure. Under 75 psi. water 
test, any minute defect would show 
up readily. However, it may be said 
with credit to the weldors, that in 
over 1300 welds made on this job, 
there were less than a dozen faulty 
welds found. 

Prior to freezing the initial ice rink 
surface the sand surrounding the 
brine pipes was thoroughly chilled. 
As soon as this operation was com- 
pleted the sand floor was sprayed 
with water. Upon the formation of 
ice the surface was sprayed at various 
intervals until a sheet of ice of suffi- 
cient thickness to withstand the wear 
and tear imposed by hundreds of 
skaters was obtained. The arena was 
then ready to be opened to the public. 

The installation was made for Ed- 
ward F. Grell, owner of the Arena, by 
the Northwest Baker Ice Machine 
Co., Portland. Ernest Shandy was in- 
stallation engineer of the company, 
had three weldors on the job. 
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Photo Westinghouse E. & M 
Forged fittings and welding makes piping 
streamlined. 


Machine Flame Cutting in 
Shipbuilding 

By E. R. McClung’ 

and H. L. WAGENER’ 


% The extensive application of tl 
various gas cutting processes in tl 
shipbuilding industry are correlaries 
the development and extension of wel 
ing methods and welded designs. Whik 
the specific nature of a great proportio1 
of the uses of flame cutting processes 
varies according to the type of vessel 
being built in different yards, and whil 
all yards will naturally not make use of 
the same or even similar detailed pri 
cedure, the usages of these process« 
may be considered as a general prop: 
tion for the industry as a whole. 

Nearly all of this country’s shipyards 
make more or less general use of some 
of the more important applications of 
flame cutting such as straight line edge 
preparation with square or  bevele 
edges, shape cutting, the preparation 
special structural shapes, and man 
others. In recent years the shipyat 
themselves, and the manufacturers 
apparatus, have developed many nev 
specialty uses of the flame cutting pri 
esses which are making substantial « 
tributions to the defense effort. Amor 
these are equipment for scalloping ed 
of plates, straps, and flanges of shapes 
for the improved cutting of arn 
hatches; for the preparation of “U” and 
“J” grooved joints; and for other uses 
too numerous to mention. 

In view of the close ties betwe 
structural welding and flame cutting, 
is imperative that the proper emphasis 
be placed upon the latter and that it be 
recognized for what it is; namely, a twi 
process to structural welding. For the 
proper coordination of the defense pr¢ 
duction of the shipbuilding industry, 
is impossible for one process to functi 
to the best advantage without the othe 
mining, and applying to practice, th 
flow characteristics of the molten braz 
ing material on aluminum alloy surfac 





1Asst. Supervisor of Welding. : 
2Asst. Foreman, Hull Department, New Yor 
Shipbuilding Corporation. 

Presented at 22nd Annual A.W.S. Meet 
Philadelphia, Oct. 20-24. 
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Adapting Structural Design and 
Construction Methods to Welding 
By LA MOTTE GROVER* 


% To realize the greatest economy from 
the use of welding for steel structures, 
the construction materials, the designing 
and detailing, the general facilities and 
methods of fabrication and erection, and 
the organization of personnel, must all 
be adapted to welded construction. 

Now that reliable procedures for weld- 
ing have become quite well standardized, 
and shops have become organized to 
exercise proper engineering control over 
welding, results can be predicted with 
certainty, and costly confusion and de- 
lays have been eliminated. 


Materials of Construction 


Substantial improvements in elec- 
trodes, even since the adoption of the 
shielded arc, have done much to facili- 
tate welding and to decrease its cost. 
The standardization in ASTM-AWS 
Specification A233-40T has eliminated 
confusion. By choosing the most appro- 
priate type of electrode for each appli- 
cation, costs have been reduced. 

High-strength electrodes are seldom 
needed in welding high-strength struc- 
tural steels, and their use is likely to 
make the welding more difficult in many 
cases. Silicon steel, as now manufac- 
tured, is not recommended for welded 
structures because of its high carbon and 
lack of uniformity in chemical composi- 
tion. A tentative ASTM specification for 
Low-Alloy Structural Steel, now ac- 
cepted by Committee A-1, provides for 
specifying grades of high strength steel 
suitable for welding. 

The trend is toward the adoption of 
specifications for nearly all steels that 
will assure their weldability with the 
most simple, economical welding pro- 
cedures. 

Design 


Designers are continually using more 
original thought and ingenuity in de- 
signing all-welded structures; but it is 
still a common mistake, where some de- 
tails of a structure are welded and others 
bolted or riveted, to specify a compara- 
tively small amount of both welding and 
punching or riveting on the same piece, 
in such a way as to increase the cost of 
the shop work needlessly, because of ex- 
tra handling of rather heavy pieces and 
other additional shop and field opera- 
tions. However, welded details such as 
coverplates and_ stiffeners for rolled 
beams can be used to good advantage, 


*Structural Welding Engineer Air Reduction 
Sales Co. 
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A continuation of a digest of papers presented 

at the 22nd Annual Meeting in Philadelphia. 

Previous condensations appeared in the 
November issue. 


even when field splices are riveted; al- 
though an all-welded design will im- 
prove the economy still further. 

When continuous or rigid frame con- 
struction is used to take fullest advan- 
tage of the natural ability of welding to 
form economical and effective rigid 
joints and connections, then the greatest 
opportunities for cost savings are pre- 
sented. 

Although some details developed for 
riveting happen to be suitable also for 
welding, the amount of cost that can be 
saved by welding is nearly always pro- 
portionate to the degree of special adap- 
tation of details to welding. 


Shop and Erection Methods 

Not only details of design, but also 
general methods of shop fabrication and 
erection must be adapted to welding to 
attain the best economy. 

The punching of holes’ in main ma- 
terial for fitting up and erection bolts, 
often results in greater cost to move the 
material to and from the punch, than 
that of fitting up and erecting by means 
of tack welding and _ saddles, lugs, 
wedges, jacks and other devices. 

Most shops position their work for 
down-hand welding (flat welds and hori- 
zontal fillets), but many of them still do 
not use high-melting-rate electrodes for 
such work, to attain greater speed and 
efficiency and the smoother welds of ex- 
cellent physical properties that result 
from the use of such electrodes. There 
is a continually increasing trend to A-C 
welding in combination with larger di- 
ameter electrodes of this type for shop 
work, The most convenient sequence 
and direction of welding can be used 
without disturbance from magnetic flare, 
and distortion is largely eliminated 
through plastic deformation of the hot 
weld metal. 

In most parts of the country there is 
enough favorable weather that a great 
deal of fabrication can be carried out in 
shop yards by welding and gas cutting, 
after use has been made of some of the 
shop facilities for the preparation of ma- 
terial. In this way the capacity of the 
shop can be increased at small cost to 
meet emergencies or to expand. 

Welding is a most versatile method 
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of steel fabrication. As design and con- 
struction practices continue to become 
better adapted to welding, even greater 
cost savings may be expected from its 
use. 

>» «< 


Flame Preheating and Stress- 
Relieving Are-Welded High 
Pressure Pipe Lines 


By P. T. ONDERDONK’ 
and WERNER PETERSON? 


% The application of arc-welding to 
high temperature and pressure pipe for 
steam lines suitable for temperatures of 
950 F. and 1500 psi or higher produced a 
demand for a suitable means of preheat- 
ing the pipe and stress relieving the 
welding. The introduction of alloy steel 
and the heavy wall thicknesses needed 
for the large size pipe to carry the vol- 
umes of steam and water required by 
topping turbine installations of 50,000 to 
60,000 KW capacity made it desirable 
to use such a means. The function of the 
preheat is to minimize shrinkage during 
the welding operation to preclude de- 
velopment of sufficiently high internal 
stresses to produce cracks either in the 
weld metal or parent metal adjacent the 
weld. The stress relieving operation is a 
continuation of this same function by re- 
lieving such internal stresses in the 
completed weld sufficiently to prevent 
failure when additional stresses are im- 
posed by external loads in service. 

A number of methods of accomplish- 
ing this problem have been developed 
and used for this purpose. Some are ap- 
plicable to shop practice only and others 
may be used for either shop or field 
work. Those which appear to have re- 
ceived the most favorable consideration 
can be divided into essentially two 
classes, i.e., electric and flame methods. 
Those employing electricity are referred 
to as the resistance and the induction 
methods. The flame methods usually 
used are based on utilizing some of the 
more common fluid fuels such as fuel 
oil, kerosene, illuminating gas, and oxy- 
acetylene in a temporary or portable 
Inspection Engineer. 
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brick type enclosure incorporating a 
suitable torch arrangement or in a multi- 
jet, ring-type burner. 

As a result of changing field erection 
requirements, a demand arose for sup- 
plementing or replacing the electric 
methods previously employed with a 
flame method, preferably of an improved 
nature, adapted primarily to field use. 
A study of available furnaces, burners, 
and fuels led to the development of a 
very satisfactory method employing pro- 
pane. A portable furnace to accommo- 
date heating torches suitable for the use 
of this fuel was designed to permit 
readily mounting it for use on a pipe to 
pipe or pipe to fitting weld. The de- 
velopment of this equipment, the eco- 
nomic and physical factors influencing 
the selection of propane gas as fuel, and 
the experience obtained in actual field 
application of this method are described 
in some detail in this paper. 


>» «€ 


The Effects of Plate Temperatures 
and Variable Wind Velocities 

on Properties of Carbon 

Steel Metal Arc Welds 


By J. L. MILLER’ and E. L. KOEHLER’ 


¥% Open hearth fire box quality plate 1% 
in. in thickness was metal arc welded 
employing initial plate temperatures of 
70 F. and 32 F. while exposed to wind 
having velocities ranging from zero to 
20 mph. In all cases, after one bead of 
weld metal had been deposited, the test 
plate was permitted to cool to the orig- 
inal plate temperature before subsequent 
beads were deposited. Radiographic ex- 
amination of the completed welds in- 
dicated that porosity and the amount of 
slag entrapped in the weld metal in- 
creased directly with the wind velocity 
obtaining during welding. As the wind 
velocity during welding increased, the 
oxidizable elements, manganese and sili- 
con, in the weld metal decreased to less 
than 50% of values secured at no wind 
velocity. At the same time, the nitrogen 
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content of the weld metal increased by 
over 100% as the wind velocity during 
welding increased from zero to 20 mph. 
All-weld metal tension test specimens 
showed a progressive decrease in per- 
cent elongation with increase in wind 
velocity, but yield strengths and tensile 
strengths were but slightly affected. 
Transverse plate and weld metal bend 
test results showed a progressive de- 
crease in elongation in the outer fibres 
of the specimen as the wind velocity in- 
creased. The impact resistance of the 
weld metal, as measured using Charpy 
notched impact specimens, decreased 
with increase in wind velocity during 
welding. 

It was concluded that good quality 
welding could not be produced when the 
arc was exposed to a moving air stream 
having a velocity much in excess of 5 
mph. Shielding should be employed if 
possible and the use of heavily coated 
electrodes is advocated. It is believed 
that the detrimental effect of low initial 
plate temperature and increasing air 
velocity at the arc are increasingly 
damaging as the weldability of the steel 
being welded decreases. 


> « 


The Electrical Characteristics of 
Resistance Welders and the 
Proximity Effect of Mag- 

netic Work Materials 

By J. H. COOPER* 


% An explanation is given of the Weld- 
ing Capacity versus the Thermal Capac- 
ity of a resistance welder in an effort to 
clear up a very common point of con- 
fusion. To do this, it is necessary to 
cover how welders are given electrical 
ratings, the information put on name- 
plates and why this has no connection 
with the welding capacity or ability of 
the apparatus. By necessity, the funda- 
mental circuit formulas and calculations 
must be included, as well as the relation- 
ship between thermal capacity rating 
and the power demand necessary to pro- 
vide the required welding ability. 


*Welding Engineer, Taylor-Winfield Corp. 


Having established the above bac 
ground, the welding performance of 
resistance welder can then be rela: 
to and predicted by the welder 
pendance and welder load impedan 

Actual values of welder impeda: 
compiled from hundreds of tests 
given and cover all standard w: 
in light, medium and heavy sizes, ra; 
ing from 10 to 75-KVA and 6 to 48 
throat depth. 

The proper method of adding the 
pedances due to both the work mate: 
in series with the secondary circuit | 
tween the tips as well as due to 
proximity effect of magnetic work 
terials is given. 

Methods of determining the al 
variables are followed by mathemati 
examples. 

» « 


Demand Improvement for 
Resistance Welders 
By H. R. CRAGO* 


% With the continued increase in the 
use of resistance welding requiring ma 
chines of higher rating and with im 
proved welding technique requiring 
closer voltage regulation of the power 
supply, the problem of reducing the 
KVA demand of the resistance welder 
from the power system is receiving con 
siderable attention. Energy § storag 
equipment of the electro-magnetic and 
the capacitor discharge types have gone 
a long way in solving the problem for 
some classes of welding but there re 
mains a wide field of application to the 
conventional single phase welding ma 
chine, both new and existing, for which 
demand reduction is desired and for 
which demand reduction equipment is 
available. 

Two generally accepted methods for 
improving the demand characteristics 
of resistance welders are available: Th 
motor generator method in which the 
single phase load is distributed over the 
three phases of the power system by the 
use of a single phase generator driven 
by a three phase motor and the power 
factor correction method in which the 
low power factor load of the welding 
machine is raised to a higher value by 
means of capacitors. While the motor 
generator method has probably been 
more widely used in the past, present 
day manufacturing technique has so re 
duced the cost of capacitors that this 
latter method offers a means for affect 
ing the same degree of improvement at 
about 35% of the cost. 

In addition to the cost advantage of 
the capacitor method, advantages are 
also offered from the standpoint of 
stand-by losses, upkeep and space re- 
quirements. The advantages offered by 
the motor generator method lie prin 
cipally in the three phase distribution of 
power but this is a questionable advan- 
tage considering the fact that the cur- 
rent per phase is practically the same 
as in case of the same load corrected to 
unity power factor. The reason for this 
is because of the losses in the generator 
and motor and because the motor load 


*General Electric Co. 


Tue WeLpiInc ENGINEER—DECEMBER, 194! 





ee al 

















is at reduced power factor. The motor 
generator method offers some advan- 
tages in the case where a number of 
welders can be supplied from a single 
cet because, due to the intermittent na- 
ture of the load, the set need be no 
larger to handle several welders than 
‘or a single welder provided the indi- 
yidual machines are interlocked to pre- 
vent more than one machine being 
connected to the set at once. 

Where loads have been increased be- 
yond the capacity of the plant secondary 
bus system causing interference between 
welding machines or where the demand 
from the power system is causing light 
flicker complaints or increased demand 
charges corrective measures at the load 
should be given consideration and cost 


comparisons made before any major 
power supply reinforcement is con- 
sidered. In most comparisons advan- 


tages gained per dollar of cost favors 
corrective measures at the load. 


>» ¢ 


Divergent Nozzle Tips for 
Economical Oxygen Cutting 


By J. J. CROWE,’ G. M. DEMING’ and 
J. K. HAMILTON’ 


% An investigation has been carried 
out to determine whether more econom- 
ical oxygen cutting would result from 
the use of cutting tips fashioned with a 
divergent exit portion. A _ systematic 
analysis of the effect of the various de- 
sign variables and detail test cuts have 
led to the development of a tentative 
series of divergent cutting tips for the 
range of material thickness up to about 
8". Using these tips, it is possible to 
reduce the cutting oxygen consumption 
25 to 45 percent, as compared with 
standard forms of tips when operating 
at speeds previously used. It is also 
possible to operate at speeds 20 to 25 
percent greater than those obtained with 
standard tips when using the same oxy- 
gen discharge rate employed with the 
standard tips. 

These gains result from the narrow 
high velocity emerging oxygen stream 
and consequent narrow kerf which is 
30 to 50 percent less than when stan- 
dard tips are employed. The quality of 
cuts made with these tips is comparable 
with that obtained using the most pre- 
cise of the standard tips. 

Various new methods were employed 
for evaluating the stream characteristics 
with the result that the number of test 
cuts was materially reduced. 


>» ¢ 


Aluminum Alloy Resistance 


Spotwelding 
By P. H. MERRIMAN* 
*% The aluminum alloy spotwelding 


process provides the engineer with a 
new and valuable method of attaching 
metal parts together. Not only are spot- 
welds exceptionally strong and inexpen- 
sive to make, but their extremely smooth 
surface appearance in this age of high 





1Asst. to Vice Pres. and Operating Manager. 
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speed airplanes makes possible de- 
creased aerodynamic drag without the 
extra expense of flush type rivets or 
screws. 

The ease with which a spotweld can 
be made and the realization of its 
smooth appearance is made possible 
only through the medium of highly re- 
fined mechanical and electrical equip- 
ment operated under extremely close 
production control. 

Electric resistance spotwelding, as ap- 
plied to steel, has been in successful use 
for several decades. Due to the critical 
metallurgical properties of the aluminum 
alloys, however, particularly their nar- 
row plastic range and high electrical 
conductivity, the methods and equip- 
ment applicable to steel were hopelessly 
inadequate when applied to the lighter 
alloys. 

It was realized early in the investiga- 
tion of the process that, not only would 
exceptionally high currents be required, 
but that the magnitude and duration of 
the weld current must be held to within 
limits which were impossible to main- 
tain on a production basis. 

The development of the mercury va- 
por contactor, called the ignitron tube, 
is largely responsible for the rapid de- 
velopment of the process in this coun- 
try. This device makes it possible to 
control extremely heavy currents with 
ease and accuracy. Inspired by this de- 
velopment, welding equipment manufac- 
turers developed high capacity welding 
transformers capable of delivering the 
currents necessary for aluminum alloys 
and built around these transformers pre- 
cision-made welding machines capable of 
applying the welding pressure accurately 
and consistently. 

From this point on, the aircraft manu- 
facturers have taken up the problem and 
further developed the equipment to suit 
their individual requirements; and the 
present success with which aluminum 
alloy spotwelding is being used is a 
joint tribute to both equipment and air- 
plane manufacturers. 

The magnitudes of welding current 
required for aluminum alloys are beyond 


the layman’s comprehension. For a 
representative thickness of aluminum 
alloy used in aircraft construction, 


25,000 amp. are required; and this cur- 
rent flows for a period of only 1/10 of a 
second. Only the very smallest varia- 
tion from these figures is allowable in 
order to produce welds of acceptable 
physical and metallurgical quality. For 
example, a difference of 500 amp. or of 
1/100 of a second may seriously affect 
the quality of the weld. 

In order to put aluminum alloy spot- 
welding on a production basis, it is 
necessary that all variables encountered 
in the process be automatically main- 
tained once they are set so that it is 
merely necessary for the operator to 
set a few dials according to predeter- 
mined settings and to operate a button 
to produce welds. 

This requirement is not important in 
steel welding where the operator can 
judge the quality of the weld he is mak- 
ing merely by observation of the color 
of the metal under the electrode tips or 
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by the volume of sparks which are ex- 
pelled during welding. An aluminum 
spotweld is made without any visible 
indication whatsoever, and the operator 
must rely on the validity of the settings 
he is using. 

The success of the process depends 
to a large extent on the caliber of the 
shop personnel doing the actual work 
as well as continuous engineering super- 
vision. We are, at the present time, con- 
ducting classes among our spotwelding 
operators to acquaint them with the 
basic technical details of the process 
and methods of improving their work 
so that the value of spotwelding as an 
engineering method and a_ production 
tool can be improved. 

The most important factor, however, 
in realizing the maximum possibilities 
and production economies of the process 
lies with the man who designs parts for 
spotwelding. In his hands rests the an- 
swer as to whether or not a given parf 
is economical to spotweld. In a large 
number of cases, lack of consideration 
of this point results in the design of a 
spotwelded assembly which is actually 
more economical to rivet. The Design 
Engineering Group in the Engineering 
Department and the Spotwelding Group 
in Tool Design are constantly endeavor- 
ing, by mutual cooperation, to give guid- 
ance in the matter of economical spot- 
welding design. 

These groups should be freely con- 
sulted regarding the most economical 
way to apply spotwelding to designs. 
Discussion between draftsmen and 
members of these groups over a draw- 
ing board has frequently resulted in the 
saving of thousands of dollars in the 
Shop by simplifying a design for pro- 
duction. 

Due to the almost limitless possibili- 
ties of this method of manufacturing, 
continuous development work is being 
pursued along the lines which will in- 
crease production speed, reduce costs, 
and extend its value by application into 
newer fields. The thought of a com- 
pletely spotwelded airplane serves as an 
impetus for continuous development 
work on the problems which stand in 
the way. The most outstanding of these 
problems are: development of better ma- 
chines and methods for higher produc- 
tion, continued investigations into fa- 
tigue and corrosion resistance, develop- 
ment of superior spotwelded joints, 





Structural welding is 
popular for defense buildings. 
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development of portable welding ma- 
chines, development of less expensive 
equipment. 

It is hoped that, by this brief outline 
of the process, that you men, who are 
responsible for the design of the air- 
planes, may have a more _ intimate 
knowledge of this vital production proc- 
ess so that you may apply it in your 
work in a manner which will enable our 
company to make more airplanes per 
day at less cost. 


> « 


Condenser Discharge Welding 
of Aluminum Alloys 
By J. W. DAWSON’ and B. L. WISE’ 


% The condenser discharge form of 
stored energy welding has had a marked 
influence upon the application of resist- 
ance welding to aircraft design and 
fabrication. The authors attempt to re- 
view and analyze this influence rather 
than attempt to set forth the detailed 
technical aspects of the process itself. 

An historical review of stored energy 
welding shows several interesting in- 
vestigations of this subject over the past 
thirty years. A major impetus to the 
use of the process, however, awaited its 
introduction in aircraft welding, where 
it offered a solution to the power supply 
problem. An important second advan- 
tage of particularly the electrostatic 
form of stored energy equipment is the 
production of higher quality and more 
consistent aluminum alloy spot welds at 
higher production rates. 

Greater accuracy in this new electrical 
supply equipment, delivering a_ single 
direct current pulse, led naturally to 
mechanical refinements of the welding 
machine to match this new electrical 
supply. Greater electrode pressures were 
adopted, requiring greater mechanical 
rigidity. At the same time, considerable 
advancement was made in the accuracy 
of static and dynamic pressure delivery. 
Still further, practically all modern en- 
ergy storage welding machines employ 
dual or multiple pressure cycles. 

Early spot welding equipment was 
made universal in form to handle various 
gauges and shapes. Present trends are 
to more specialized machines and to 
higher production rate machines, such 
as the roll-spot and quite possibly jig 
and fixture machines with appropriate 
energy storage supply equipments. 

It is submitted that cost considera- 
tions are often incorrectly made. Cost 
considerations should be made on the 
basis of welded fabrication costs, rather 
than upon any arbitrary cost of installed 
welding equipment. On this basis, the 
most expensive welding equipment may 
be, and generally is, the least expensive 
in terms of its use. 

The electrical and mechanical func- 
tions of the welding equipments have 
now probably been brought to a higher 
degree of perfection than the other fac- 
tors in the aluminum alloy spot welding 
process, such as surface cleaning and 
welding tip maintenance. Both of these 
factors are still subject to variances be- 
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tween individual machine operators. 
Fortunately, surface cleaning problems 
have now been rationalized by recent re- 
search findings. Welding tip mainten- 
ance has been much alleviated by the 
use of electrostatic storage welding 
equipments, and measures are also be- 
ing taken to maintain welding tips to a 
standardized configuration. 


The subject of weld quality and weld 
inspection is at present a most contro- 
versial issue in aluminum alloy spot 
welding. The authors respectfully ques- 
tion whether the quality of present air- 
craft welding is not overly suspected be- 
cause of occasional cracks in the weld 
structure. Perhaps metallurgical perfec- 
tion is being over-emphasized in the ab- 
sence of sufficiently thorough practical 
investigations to determine structural 
adequacy. 

>» ¢€ 


Tests of Miscellaneous Welded 
Building Connections 


By BRUCE JOHNSTON’ and 
GORDON R. DEITS* 


% The primary purpose of this investi- 
gation was to check the adequacy of 
certain types of welded building con- 
nections now being used in actual prac- 
tice. The laboratory specimens were 
designed similar to details on actual de- 
sign sheets. Twenty-one beam- 
to-column connections were tested in 
all and there were five different types 
of connections, classified into groups, 
as follows: 


Group I. The beam web is welded 
directly to the column or girder by fillet 
welds, or as an alternate, side plates 
are used to bridge the clearance beyond 
the end of the beam web. 


Group II. (a) A seat angle carries 
the vertical reaction and the beam web 
is supported laterally by a side plate or 
clip angle. 

(b) A seat angle carries the vertical 
reaction and a top plate is fillet-welded 
to the top beam flange and butt-welded 
to the column flange or web. 


Group III. A tee is welded to the 
column or girder, with provision for 
slot and fillet welds between the out- 
standing leg of the tee and the beam 
web. 


Group IV. In these connections a 
clip angle is shop-welded to the beam 
web with filler welds. Erection bolt 
holes are provided in the outstanding 
legs of the angle. After bolting up, the 
beam web is butt-welded to the column 
or girder with the weld laid over the 
shop fillet weld. 


Group V. These consist of several 
different. methods used for spandrel 
beam connections applied eccentrically 
to one column flange. 


The 1938 edition of the American 
Welding Society Handbook, together 
with design data sheets prepared by the 
American Bridge Company and Beth- 


1Associate Director, Fritz Engineering Laboratory, 
Lehigh University, Bethlehem, Pennsylvania. 
?Formerly American Welding Society Research 


Fellow, Lehigh University, thlehem, Pennsyl- 
vania. 





lehem Steel Company, was consult. 
designing the specimens. The sg; 
mens, however, do not necessarily re; 
resent design practice approved by =; 
one of these organizations. : 

The investigation was not expected 
furnish complete information about 
one type. It was intended to test 
signs which might prove either good 
poor, therefore, the inclusion of a con 
nection type in this program does not 
necessarily indicate it to be good design 

A satisfactory connection must per 
form two functions: 


(1) Carry the vertical reaction load 
with ample safety. 

(2) Permit the rotation which would 
be required between the beam and col.- 
umn in an actual frame and at the same 
time be strong enough to resist the end 
restraining moment which is developed. 

With regard to (1), all of the connec- 
tions showed an adequate shear factor 
of safety with respect to the design re- 
action. Two connections are excepted 
because they could not be tested in the 
supplementary shear test. 


Many of the connections yielded be 
fore developing a satisfactory rotation, 
but prior to initial weld or plate frac- 
ture all of the connections except two 
showed a rotation factor of 1.70 or more 
as compared with the design require 
ment for balanced reaction and moment 
design. Whether or not this rotation 
reserve is sufficiently safe in all cases 
may be a debatable question. Rotation 
failure of some types of connection 
would result in damage to the reaction 
carrying welds if not collapse of the 
connection. Rotation failure of seat 
angle types would not damage the re- 
action carrying welds which are a part 
of the independent seat angle. 

Many connections designed only for 
vertical reaction are inherently semi 
rigid, thereby developing end moments 
which may not have been considered_in 
the design. Such connections may not 
be strong enough to carry the end mo 
ments imposed by the normal tendenc) 
for the ends of the beam to rotate when 
the beam is loaded, in which case the 
design is faulty. In the design of welded 
connections it can not be too strongly 
emphasized that end restraint and flexi- 
bility, as well as shear or reaction, must 
be given due consideration. The mere 
assumption of simple-beam end condi 
tions is not adequate. 

This investigation is one of a series 
which has been sponsored at Lehigh 
University by the American Welding 
Society. The program forms a part of 
the activity of Committee G on Stru 
tural Steel, of the Industrial Division o! 
the Welding Research Committee of the 
Engineering Foundation. A special sub 
committee was organized to work on 
the Lehigh test program. The tests 
throw light on some incorrect design 
procedures and may therefore prove 0! 
help in developing better designs. Mor: 
laboratory tests of some of the connec 
tion types will undoubtedly be made in 
the future and these tests may help indi- 
cate the direction such programs should 
take. 
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Automotive Welding 


By S. M. SPICE, VAUGHN FEGLEY" 
and L. M. SKIDMORE® 


% This age we live in is known as the 
age of metals; it is fast becoming the 
age of welded metals. Structures rang- 
ing from thousands of tons to fractions 
of ounces are being welded today and 
then proving their worth in an age 
that is hard to please. Greater than ever 
before is the strength per unit of weight 
now obtained. 


The economic advantages of welding 
are to be seen everywhere. In general, 
welding is much faster than the old 
mechanical methods of attachment. Sec- 
tions may be reduced and structures may 
be fabricated in smaller units which may 
be handled and shipped more economic- 
ally. Raw materials are conserved by re- 
duction of weight and elimination of 
much waste. Worn parts: are built up 
again, often to give better service than 
originally. Replacements are cut down 
and down-time for repair is reduced in 
an important degree. All this means 
savings in dollars and cents that are in- 
calculable as a whole and gives the buy- 
ing public far more for their money than 
ever before. 


Because of all this we travel faster, 
accomplish more in a shorter time, and 
in general enjoy a better and more ex- 
citing life. This brings us to the auto- 
motive industry where the growth of 
welding has been at least as phenomenal 
as in the other metal industries. Again 
the economic advantages are recognized 
and the possibilities probably exceed the 
applications. Designers are now think- 
ing in terms of welding and no longer 
have to be pushed into a welded design. 
As a matter of fact, the shoe is on the 
other foot and designers are pushing the 
welding engineers around. This in itself 
is a healthy sign of the future. 

Automotive parts, except for a few 
notable exceptions, are much more eco- 
nomically resistance welded. This is true 
because of the requirements of high pro- 
duction, and of the comparatively small 
size of the parts. Arc and gas welding 
are just as important to the automotive 
industry as resistance welding but find 
their best application, not in production, 
but in machine structure fabrication, ma- 
chine repair, maintenance, hard surfac- 
ing, material salvage, and other applica- 
tions. 

Of the various forms of welding, it is 
an unquestionable fact that resistance 
welding has made the greatest advance- 
ment in automotive productian work in 
recent years. Resistance welder manu- 
facturers are denied the full glory of this 
statement because the stride has been 
set by the manufacturers of the asso- 
ciated equipment, i.e., alloy electrode 
materials and electrical controls. 


We are making welds today that a 
very few years ago were economically 
and practically impossible, almost en- 
tirely due to these same controls and 
alloys. 


*Buick Motor Div. 
7AC Spark Plug Co. 
‘General Motors Institute of Technology. 





Welder manufacturers are taking ad- 
vantage of these better controls and 
alloys and must continue to do so. There 
is a big field for improvement in the 
welding machines themselves. The ma- 
chines must be more accurate, friction 
and inertia weight must be reduced, 
tooling and gauging must be improved, 
and many another refinement included 
which the automotive manufacturer will 
applaud. 


Some of the latest types of welding 
machines and power distribution sys- 
tems in use at Buick and AC Spark 
Plug Divisions were described. These 
descriptions in themselves show the 
trend today and for the future. Border- 
line cases of resistance vs. arc welding 
were described and the reasons for 
choosing one or the other given. 


Automotive axle housings and frames 
are mostly arc welded while automotive 
bodies combine resistance, arc and gas 
welding with resistance welding pre- 
dominating. Various uses of arc and 
gas welding for the repair of grey iron 
castings in production, also in machine 
repair and maintenance, particularly for 
foundry, forge and sheet metal shops, 
are described. In these applications, the 
cost savings in material, in scrap and in 
lost time, are a major item. 


Conclusion 


The welding industries of today are 
having the growing pains that attend the 
growth of all big business. The users 
are sharing much of the pain with them; 
this is particularly true of resistance 
welding. 

How to determine good welds from 
bad is a problem. At this stage, the 
best answer is the use of better equip- 
ment plus a more understanding main- 
tenance. 

We have tried to show’ present ad- 
vances, and from these indicate future 
trends plus the needs of the automotive 
industry. 

The use of welding will grow in spite 
of all of us, but it will grow much more 
painlessly when the problems of both 
user and manufacturer are better under- 
stood. 
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The Tee Bend Test to Compare 
the Welding Quality of Steels 


By GEORGE A. ELLINGER,’ MORGAN 
L. WILLIAMS,’ and A. G. BISSELL’* 


% The marked increase in the use of 
welded construction in place of riveted 
construction has involved more than a 
simple substitution of one method for 
the other. The design for riveted con- 
struction is not necessarily equally as 
suitable for welding; in fact, materially 
different designs are often necessary for 
identical structures fabricated by rivet- 
ing and by welding. Not all metals were 
equally satisfactory for welding and dif- 
ferent welding techniques were neces- 
sarily employed for making the same 
types of joints in different metals. In 
selecting the metal best adapted for the 
strength requirements of the design and 


1U. S. Bureau of Standards. 
*Bureau of Ships, Navy Department. 
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utility of a structure to be assembled by 
welding, the welding quality of the 
metal, within the limitations imposed by 
the practicability of the welding method 
is of prime importance. 

The welding of medium steel offers 
little difficulty provided proper attention 
is given to design and welding tech- 
nique. However, the use of high tensile 
low alloy steels to reduce size and 
weight of members often created diffi- 
culties due to differences in welding 
qualities of the steels. 

In an investigation authorized by the 
Bureau of Ships and conducted at the 
National Bureau of Standards, the weld 
ing qualities of eighteen commercial 
steels were studied by means of bending 
of fillet welded tee specimens of the 
steels in special jigs. Six of these steels 
were also welded and tested at sub- 
normal temperatures as low as —20F. 
The welds in the specimens were not 
machined. 

The angle of bend at maximum load 
and the type of fracture in the bend test 
were the governing factors in compar- 
ing the welding qualities of the steels. 
The data were evaluated by means of a 
special method of statistical analysis 
which is described in detail. 

Steels which contained large number 
of nonmetallic inclusions generally had 
lower welding qualities than those which 
contained few inclusions. The high tem- 
perature grain size and grain coarsening 
temperatures apparently had little effect 
on the welding qualities of these steels. 

Steels normalized at 1650 F. before 
welding had higher welding qualities 
due probably to more homogeneous 
structures of the metals. 

Hardness surveys indicated that none 
of the steels hardened appreciably upon 
welding and that there was no correla- 
tion between hardness properties and 
welding qualities as determined by this 
investigation. Likewise no good corre- 
lation was found between the ordinary 
tensile properties (yield point, tensile 
strength, and elongation) and welding 
qualities of these steels. 

Steels welded at low temperatures 
usually had lower angles of bending ana 
a higher percentage of failures in the 
parent metal than those welded at room 
temperature. However, the temperature 
at which the tests were made apparently 
had more effect on the results obtained 
than the temperatures of the plates when 
welding was started. 

Bend tests made on specimens of a 
steel with cast fillets and with welded 
fillets proved that the test was not a 
function of the geometrical shape of the 
specimen but was an indication of the 
welding quality of the steel. Likewise 
the width of specimen is not critical 
and within certain limits does not appre- 
ciably affect the results of the bend tests. 


> ¢€ 
If a man didn’t make an occasional 


mistake his fool friends wouldn't have 
the pleasure of criticizing him. 
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Welding and steel tub- 

ing forms the back- 

bone of the airplane— 
the fuselage. 
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The man who doesn’t 


Aviation 

FLIGHT—AVIATION Encines. By Ray F. 
Kuns. Published by American Technical 
Society, Chicago, 1941. Cloth, 6x9 in., 363 
pages. Price $3.25. 

Aviation Engines is the third of the 
Flight Series* and is an up-to-date re- 
vision of material formerly published 
by the Junior Air Service of America. 

This book starts with a discussion on 
elementary engine principles and then 
goes into details regarding aircraft en- 
gine fuels, mixtures, carburetor design, 
use and repair of carburetors, fuel en- 
gine tanks, induction systems and 
superchargers. Upon having mastered 
the functions of fuel in the aircraft en- 
gine, the reader is introduced to igni- 
tion, spark plugs, radio shielding and 
storage batteries, followed by a discus- 
sion of starters, starting motors, gen- 
erators and accessories. 

While the book discusses in great de- 
tail the component parts of aircraft 
engines, there is also a thorough dis- 
cussion of the various makes of light 
plane engines which are so popular. 
The radial aircraft engine is also 
touched upon briefly with excellent ma- 
terial on valve, ignition, timing and 
lubrication. 

So that the book will be more val- 
uable to the student, it is closed with 
a series of quiz questions and answers 
to see that complete information is ob- 
tained from the volume by the reader. 


> ¢€ 


Labor Laws 


THe Feperat Wace anp Hour Law 
(QuEstions AND Answers). By Arthur 
W. Nevins. Published by The National 
Foremen’s Institute, Inc., Deep River, 
Conn., 1941. Cloth, 5% x 8 in., 64 pages. 
Price $1.50. 

This handbook of the question and 
answer type is intended for executives 
and supervisors in all types of business, 
upon whom falls the burden of saving 
their company’s money by seeing that 
unwitting violations of the Law are 
avoided. 

The book, through approximately 100 
questions and answers, gives up-to-the 
minute rulings pertaining to the Wage 
and Hour Law. Many of the answers 
are those which have been given in con- 
nection with court rulings in actual ex- 
amples cited. Because of this feature, 
it should prove extremely valuable as a 
reference for executives, supervisors and 
department heads concerned with the 
functioning of Federal Labor Laws. 


>» ¢€ 


Machine Design 


Toot Desicn. By C. B. Cole. Published 
by American Technical Society, Chicago, 
1941. Cloth, 5¥2x8% in., 481 pages. Price 
$4.50. 


*See The Welding Engineer June 1941, page 34. 





42 Book Reviews 


The Technical Slant 


read good books has no advantage over one 


who ean’t read them. 


With a shortage of tool designers to 
meet the needs of our National Defense 
Program, Tool Design is indeed a timely 
book, 

In this book information is given re- 
garding the selection of proper materials 
followed by data on the design of tools 
used in practically all industries. One of 
the outstanding features is the profuse 
use of illustrations and drawings. These 
drawings have been taken from actual 
tool designs in the production field and 
have been selected to cover a wide field 
in many industries. The typical designs 
that are presented illustrate principles 
that will find many and varied applica- 
tions in other tool designs. 

In addition to the drawings, the dis- 
cussion of the text is quite complete. At 
the end of each chapter there have been 
added quiz questions which will make 
this work not only extremely valuable 
as a reference book, but also suitable for 
home study or classroom work. 

Tool Design will fill the need of be- 
ginners in tool design and will also be 
of practical value in helping experienced 
men solve their design problems. 


> ¢ 


Safety 


Eye Hazarps In Inpustry. By Louis 
Resnick. Published by Columbia University 
Press, New York, 1941. Cloth, 6x9 in., 341 
pages. Price $3.50. 

Eye Hazards in Industry is an up-to- 
date revision of Eye Hazards in Indus- 
trial Occupations which was published 
by the author in 1924. As the name im- 
plies, the book is designed to discuss 
eye hazards present in industry and oc- 
cupations of all sorts, as well as to show 
means of eliminating or at least guard- 
ing, the worker against those hazards 
which cannot be eliminated. As such, it 
can be readily classed as an extremely 
valuable book for those engaged in sight 
conservation in particular or safety work 
in general. 

The author originally prepared the 
text material as a report for the National 
Society for the Prevention of Blindness. 
The material is highly authoritative, hav- 
ing been obtained by personal interview 
with society officials, supervisors and in- 
jured workers, as well as by collabora- 
tion with numerous persons engaged in 
safety work. 

In reality, the book is divided into two 
parts, the first section dealing with the 
problem, i.e., eye hazards, eye accidents, 
eye diseases, defective vision and first 
aid, while the second part discusses the 
solution, e.g., mechanical guards, proper 
accessory, proper lighting, education and 
administrative supervision. 

Aside from serving as a handbook for 
those engaged in safety work, it is be- 
lieved that Eye Hazards in Industry is 
also suitable as a textbook for engineer- 
ing schools, vocational supervisors and 
others who are preparing new workers 
for industry. 


Welding 

WELDING Procepure. Published 
Reduction Sales Co., New York. 
Paper, spiral bound, 8%-x11 in., 64 
Price 60 cents. 

The proper welding process for a 
ticular metal under various circy 
stances is clearly outlined in this 55 ; 
book. In addition to recommending th: 
process, there is suggested the best filler 
metals to be used for each process, and 
describes specialized welding techniques 
not commonly known. In an appendix, 
data is given for the calculation of el 
trode and gas welding rod consumption 
for different types of welds; also con 
parative welding record sheets for tabu- 
lating data that will determine the best 
welding method for a particular job. 

The book will awaken welders to the 
fact that where a choice exists between 
two or more processes, the operator is 
prone to use the process in which he is 
most adept, without stopping to con 
sider the ultimate cost. By use of the 
cost data sheets in the book and by 
gaining a keener appreciation of the 
fields for which gas or arc welding is 
particularly fitted, the operator will be 
able to produce better welds at less cost 


> ¢€ 


MANUAL OF INSTRUCTIONS IN WELDIN‘ 
AND Cuttinc. By Boniface E. Rossi. Pul 
lished by McGraw-Hill Book Co., In 
New York, 1941. Fabricoid, spiral bound 
8x10 in., 99 pages. Price $1.00. 

The author has written:a book di 
vided into two parts which discusses 
arc and oxy-acetylene welding and cut- 
ting. The discussion is presented in th 
form of shop assignments with the first 
22 assignments devoted to metallic arc 
welding with bare electrodes. Most of 
the material is based upon the author's 
experience as Director of Welding at 
the Delehanty Institute. 

Following the instructions on the 
bare electrode, there are 23 assignments 
on welding with the coated electrod 
while using the metallic arc, followed 
by an assignment on carbon arc weld 
ing and carbon arc cutting. 

The second part of the book is d 
voted to oxy-acetylene welding ard cut 
ting. In this section, information 1s 
given regarding the setting up of th 
apparatus, the making of simpler welds 
and then followed by a complete di 
cussion of welding in various positions 
and the welding of various material 
There are 19 shop assignments on ox) 
acetylene welding and cutting, one ol 
which is devoted to the oxy-acetylen 
cutting of plates and pipes. 

The Manual of Instruction in Weld 
ing and Cutting is quite complete an 
should be found very useful during thi 
time when the proper instruction 
student weldors is so important. 
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’ a lee » STAINLESS STEEL 







WELDING ELECTRODE YOU WANT” 


@ It’s listed on page 6 of this booklet on 
Stainless Steel Welding and Electrodes that 
has been prepared by PAGE. 


You probably know as well as we do that 
you must look for and insist on getting 
two distinctly different kinds of quality 
in your Stainless Steel Electrodes. 


It is imperative for good Stainless Steel 
Welding that the deposit in the weld be 
equal to the Stainless Steel you are welding. 


It is just as important that the electrode 
be of the shield-arec type, to protect the 
metal in the weld; equally usable in hori- 
zontal, vertical and overhead positions; 





permit high speed welding with minimum 
spatter and slag loss and smooth beads. 


To get all those qualities for yon, PAGE 
worked in the field and laboratory with the 
world’s largest producers of Stainless Steel 
—until they said every PAGE Stainless 
Electrode was right. 


Start right, then, with your Stainless 
welding. Depend on PAGE. Tell your local 
PAGE Distributor the Stainless Steel you 
want to weld and accept his recommendation. 


Be sure to ask your local PAGE Distributor 
for a copy of this valuable, well illustrated 
booklet on the welding of Stainless Steels. 
It covers the entire subject. 


WELDING ELECTRODES. 


PAGE STEEL AND WIRE DIVISION *¢ MONESSEN, PENNSYLVANIA 


AMERICAN CHAIN & 
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Unitized Tie-ins 
for Tank Batteries 
By Elton Sterrett 

By welding the standardized mani- 
fold connections used to connect oil 
wells to the separator at the lease tank 
batteries, so as to permit most of the 
work to be done in the yard instead of 
in the field, one welder has simplified 
the field work of tying-in. Likewise, 
such a set-up makes all such assemblies 
interchangeable. 

A single union is incorporated in each 
set-up, with screw threads only on the 
connections for the gate valves—to per- 
mit replacement of a valve in the field 
without cutting lines or requiring a 
weldor’s services—the units being made 
up in pairs and accurately fitted as to 
overall dimensions and spacing. 

With such a unitized manifold, only 
tie-in connections are required in the 
field. All lining up and spacing already 
has been performed in the yard. To cut 
in the manifold, it is necessary only to 
cut the field lines to abut the connect- 
ing sections of the manifold, and to weld 
it in place. The company estimates that 
such unitizing saves enough time on the 
maintenance gang over previous field 
make-up to enable five tie-ins to be 
made at the cost of three earlier type 
connections. 
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Welded Stock Trailer 


Job shops and garages equipped with 
an arc welder can assemble the salable 
livestock trailer in one day’s time for 
less than thirty dollars. Such a trailer 
can be easily assembled by two weldors 
in eight hours’ time. Most parts can be 
obtained from the junk pile. 

First, a cutting torch was used to 
shape the flooring made from % in. 
bridge steel to shape. Flooring was 
welded to side beds made from the same 
size steel. The braces for the bed were 
constructed from old Ford frames 
welded firmly to the bed and to each 
other. Side stakes are % in rods in one 
inch pipe stake holders. Strips that form 
the sides of the trailer are %x3 in. iron 
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Prefabricated tie-ins 

save time and money in 

making field tank con- 
nections. 


tank hoops. All strips are welded to the 
side stakes. A 1% in pipe was welded 
around the trailer top for extra bracing 
and to insure smooth corners. Tongue 
was made from % in. by 7 in steel 
braced with two and one half inch 
angle iron. 


Rod 


Welding makes the construction of such a 
trailer an easy task. 


Tail gate can either be lifted out or 
hinged down to form a livestock load- 
ing walk. Total cost including labor is 
$27.62. A number of these trailers have 
been built and there is a ready market 
for them. Selling price—$45.00. 
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A Portable Shop 


Many and varied are the home-made 
welding rigs which we see in our travels 
around the country. 

Shown in the accompanying illustra- 
tion is one of which Axel Hanson, pro- 
prietor of the Utility Welding Shop, 
Ludell, Kansas, is very proud. 


Photo Hobart Bros. Co. 





ae, oe  —_ 
Photo Lincoln Electr 

Anywhere at anytime with this traveling 

welder. 

The welder is completely covered 
with tin, powered with a Buick six 
motor and mounted on a _ shortened 
Buick chassis. The sides are removab| 
and a hinged lid, over the back, houses 
a compartment large enough to carry 
all necessary electrodes, portable grinder 
and other essential tools. Handles are 
welded to the lid for opening the com- 
partment and a bracket, (at rear end of 
truck), furnishes facilities for winding up 
the welding cable. 


>» « 
All-Welded Dipper 


Shovel dippers must be built to with 
stand severe abuse, for this reason the 
Harnischfeger Corp., Milwaukee, is us- 
ing all-welded construction on its new 
1% cu. yd. shovel dipper. 

Through the use of welding, the heavy 
dipper shell can be reinforced and made 
quite sturdy in a very simple manner 
One of the important features worked 
out in the design is the absence of corner 
welds—a feature achieved by forming 
the dipper back of the parent metal in 
stead of the inserted plate type back. 
This feature tends to reduce wear and 
when coupled with the increased stability 
gained by welded construction results in 
a superior dipper. 





A dipper all-welded for greater strength. 
s < 


We judge ourselves by what we fee! 
capable of doing; others judge us by 
what we have done.—Threads. 
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Fast Cutting 
_ Wheels 


For Economical 
Weld Grinding 


—_— . a oni b pte: like the performance of Norton 
| _ Grinding Wheels—the way they quick- 

z_NORTON ABRASIVES —a ly remove the bead and leave a clean, 
smooth surface. 











Norton Wheels for weld grinding have 
been scientifically designed for their spe- 
cific job—to combine fast cutting with 
long life and good finish. They are avail- 
able in all the necessary abrasives and 
bonds, sizes and shapes and grains and 
grades. 


In over 150 cities of the United States 
there are Norton distributors with weld 
grinding wheels in stock. Write for the 
name of the nearest. 


NORTON COMPANY 


WORCESTER, MASS. 
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Hobart Bros. Co. Photo 


Welded axle spindles are lighter, stronger, and cheaper. 


Welded Axle Spindle 

The Peru Wheel Company, Peru, Illi- 
nois, have replacing 
the casted rear axle spindle for all farm 
trailers with a 
construction. 
Replacements 


been successfully 
welded 
Advantages claimed are: 
eliminated; prompt de- 
lower cost; more rigid construc- 
tion: omission of bolting. The old meth- 
, as shown in the pic- 
been replaced by the 
spindle 


spindle of arc 


liveries; 


od of assembly “E” 
ture 
welded assembly 
—_— oe 
Method of 


above, has 
consisting of 
_ and clevis “B”’ 


assembly is as follows: 


Spindle “C” was cut threaded and 
drilled; collar “A” was punched and 
formed—then we!ded to spindle. After 


machining grooves in collar and facing 


to length, clevis “B” was welded to the 


spindle. The entire assembly was then 
jigged and welded to the “U” shaped 
axle section shown at “D”. Cost of 
welded assembly is $1.21 (including la- 
bor). Cost of cast iron assembly was 
$2.10. 
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A Jib Crane 
By C, C. Lynde 


A heavy wooden box within a welded 
pipe frame is used on oil-well drilling 
rigs for carrying 
parts, the unit being winched onto a 
truck and skidded to a location near the 
next job. The heavy valves, flanges and 
other equipment frequently weigh too 
much for man to handle, and the 
loading and unloading requires two or 
more men at a time when man-power is 
needed at many points. 


miscellaneous heavy 


one 


The weldor for one drilling contractor 
equipped the usual “junk box” with a jib 
crane which enables one man to do all 
work around the box, a post some four 
ft. in height being welded at the center 
of one end of the frame. Hanging 
within the open end of this post is a 
short jib crane, welded up from heavy 
pipe, a 90 degree elbow fitting within the 
post and support and 
swivel. 

The thrust of the load is taken by a 
yoke, formed from half of a pipe coup- 
ling, which spans the post near its base 
and maintains jib alignment. Hoisting 
equipment consists of an all-welded 
winch which, with a four-part fall and 


box 


serving as top 
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hook, enables parts weighing several 
hundred pounds to be lifted by one man, 
swung over the box lowered 
without assistance. A pawl on the frame 
brace provides locking of the winch to 
hold the load at any desired elevation. 


side, and 





An easily obtained yet strong jig crane. 
» ¢ 


Ore Unloader Repaired 

With steel mills operating at peak pro- 
duction, it is highly important to keep 
iron ore dock equipment in first class 
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running condition. The 
man at the docks these days 
welder whose job is to repair any | 
downs as quickly as possible 
dismantling the equipment. 

When the intermediate hoi 
broke on a giant ore unloader. 
have taken at least 12 hours just 
move the gear for repairs. By 
of electric welding, it was possil 
weld the gear while in position, 
unloader went back into action 
shutdown of only 4 hours. 

2 
Tile Dryer Cars 

Simple changeover to arc welde: 
struction by the Central Brick & 7 
Company of Tilbury, Ontario, has 
sulted in a 50% cost reduction 
company in the construction of tile dry 
cars. A weldor can assemble 
these 35 in. x 76 in. cars every s« 
minutes. These efficient handling 
are stronger and more flexible as a 
sult of the changeover in construct 
from the rivet and bolt method. Cost 
cars by arc welded 
$17.21. Previous 


indisper { 





ORIN 


i 


constructio1 


cost of cars * the 


rivet method was $34.10. 








Hobart Bros. Co 
Tile dryer cars at half price by welding 





Westinghouse E. & M. Co 
Welding saves hours in the maintenance of this type of equipment. 
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Pierce Governor 


PROVIDES CLOSE SPEED CONTROL 
ON NEW TOURNACAR WELDER 


@ Many advantages in field welding service are offered 
in the new Pierce-equipped Tournacar Welder. A dis- 
tinctly original development is the design of the power 
take-off from the transmission for operating the welding 
unit which is conveniently placed inside the panel- 
truck service-car. 

The power take-off provides a substantial gear-driven 
mounting for the Pierce Governor, which is adjusted for 
a governed limit between load and no-load of 1900 to 
1975 rpm, giving split-second recovery of current after 
striking arc. 











THE PIERCE GOVERNOR COMPANY 
1607 OHIO AVE. + ANDERSON, INDIANA 


Pierce Governors are standard 
equipment on most engine-driven 
welders. If you are building a welder 
write us for data on governing. To 
be sure of the weld you must be 
sure of the governor! 
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On the job without delay. Welding teeth 
on shovel bucket. 
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Production Costs Cut 
By N. H. Bolz 

A 50 per cent sales increase and sav- 
ings of as much as 40 per cent in over- 
all production costs and 40 per cent in 
time are being realized by the Paterson- 
Leitch Co., Cleveland, in the fabrication 
of coal hoppers and press brake hous- 
ings. 

Prior to the adoption of welding, 
riveting was used in the fabrication of 
coal hoppers. The use of arc welding 
has also substantially speeded produc- 
tion, as the omission of rivet-heating 
and hole-punching has cut many min- 








General Electric Photo 


Welding a press brake housing. 


utes from the time previously neede, 
build a coal hopper, and the pro: 
lighter and better appearing. 

In addition, the company report 
parts used in the fabrication 
brake housings were formerly cast 
are now completely arc welded elim 
ing the necessity for drafting, 
patterns, and casting. More sturdy 
struction and reduced weigkt are 
obtained, as standard steel plate, < 
correct size, can be used with this 1 
od of fabrication. 

The user states that in his opinion 
pendability, versatility, and low cost 
operation are the outstanding attrib 
of arc welding. 
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my el-tire hate me (-)<csati-Mlatcel ete) al 
Tobin Bronze Welding! 





This 14-ton ram, idle several 
years, goes back to work as 
good as new 


Rams of this size take months to manu- 
facture and deliver. So, when this one was 
found coincidentally with a call from a 
defense job for such a piece of equip- 
ment, everyone felt quite happy. . . for 
awhile. Inspection revealed a badly 
patched fracture which probably occurred 
many years ago. 


Undismayed when it examined the 
ram, the Super Arc Welding Company of 
Detroit set out to put the equipment into 






first-class operating condition... by Tobin 
Bronze Welding. After three days of ad- 
justing the parts, they started preheating 
and welding. Three days later, with the 
help of 1750 pounds of Tobin Bronze, this 
tam went to work for national defense. 


Tobin Bronze and other Anaconda 


Copper-Alloy Welding Rods are always 
“on call’’ for national defense work. 41139 


THE AMERICAN BRASS COMPANY— General Offices: Waterbury, Conn. 
Subsidiary of Anaconda Copper Mining Co. In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 














Welded for hard service. 


Super Duty Truck 

Welded construction makes it pra 
tical. For this reason the Lewis-She 
ard Sales Corp., Watertown, Mass., ar 
building extra large hydraulic hand lif 
trucks with capacities of up to 35,000 
lbs. of welded construction. 
ing makes it possible to build a trucl 
frame which can be rigidly braced 
every direction to prevent deflection ar 
weaving, the long equipment life is 
sured. On the other hand, the truck 
light in weight and can readily 
moved about the plant. Such trucks ar 
now exceedingly popular since they 
capable of handling large machine t 


Since weld 
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Another tank car whose contents are protected 
against contamination. 


Stainless Clad Tank Car 

15,000 lbs. of stainless clad steel was 
used in the construction of an 
welded stainless steel clad tank car ! 
by the General American Transporta 
tion Corp. at their Sharon, Pa., 
This car follows the innovation 0! 
welded stainless clad construction for 
use in the building of tanks to success 
fully resist the chemical attack whic! 
would take place if ordinary steel tanks 
were used for the storage or transporta 
tion of corrosive or easily contaminate 


plant 








| products. 
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High Pressure as well as High Capacity. 


High Capacity Regulator 
% Victor Equipment Co., San Fran- 
now manufacture new regulator 
unit claimed capable of delivering with 
maximum pressure accuracy 100,- 
000 cu, ft. of oxygen hourly. 

The spring-loaded diaphragm regu- 
lator at the right of the illustration re- 
duces primary cylinder pressure from 
2000 psi to a desirable maximum oper- 
ating pressure of 250 psi. The center 
“T” connection manifolds together the 
primary and secondary stage Master 
Regulator, as well as the smaller Pilot 
Regulator. This Pilot Regulator con- 
trols the diaphragm loading pressure 
of the large diameter second stage re- 
duction regulator, which is of the Victor 
patented “Gas-O-Dome” type. The 
Pilot Regulator, is said to prevent acci- 
dental overloading of the diaphragm and 
enables the operator to adjust final oper- 
ating and delivery pressure accurately 
and safely. The entire unit is equipped 
with self-seating and bursting disc type 
relief valves at all pressure stages. 

All regulator seat mechanisms are 
easily accessible and damaged seats may 


cisco 


over 


be exchanged for new ones without 
major disassembly. 
Both inlet and outlet accommodate 


standard %-in. pipe connections usually 
employed in cylinder manifolds. 
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Safety Spectacles 

* The Tulca Division, Univis Lens Co., 
Dayton, Ohio, has added a new, rimless- 
type, safety spectacle to its eye protec- 
tion line. The “Supervisor” spectacle is 
fitted with the company’s special ma- 








A neat looking Safety Spectacle. 


terial (not glass) Tulca Safety Lenses. 
They come with or without side shields. 

According to the manufacturer these 
safety spectacles are as comfortable and 
as pleasing in appearance as regular 
eye-glasses because of the extremely 
light weight of the Tulca Lenses. An 
important safety feature claimed for the 
Tulca Lenses is the fact that they do 
not pit. 
































































Cover glasses and electrodes are 
always handy. 


Weldor’s Accessories 

% The Safety Clothing & Equipment 
Co., 7016 Euclid Ave., Cleveland, an- 
nounce two new weldors’ accessories 
designed to promote speed and safety. 
One of these items is the Cover Glass 
Case, a chrome leather case 'with a snap 
fastener which slips on the belt which 
is made for carrying spare cover glasses. 
The second item is a chrome leather, 
two-compartment Electrode Carrier 
which is furnished with a web belt. 


> ¢€ 


A-C Welders 


% Glenn-Roberts Co. announce a new 
unit in the G-R line of A-C welders 
known as the 45-H Dual. This welder, 
which is designed for heavy duty opera- 
tion in either single or dual circuit man- 
ual welding or with automatic welding 
head, has a current range of 50 to 570 
amps. on a single welding line or 50 to 
300 amps. on each of two lines. The 
manufacturer claims extreme flexibility 
for this unit which is said to be capable 
of an output of over 500 amps. which 
will handle most heavy work in either 
manual or automatic welding, while its 
low of 50 amps. is readily available for 
light work with little sacrifice of effi- 
ciency. It is available with rubber tired 
wheels mounting for easy portability. 

Model 45 with a range of 100 to 625 
amps., represents an improvement over 
the previous model in this range. It is 
claimed that design changes have elim- 
inated a high proportion of hysterises 
and eddy current losses, giving the new 


unit an overall efficiency of 90.6% of 
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Two operators at once may use this welder. 


maximum rate output. 

Both new G-R units may be obtained 
with power factor correction ard are 
designed for easy installation of the 
G-R remote control system. 

Specification, performance data and 
complete information may be obtained 
by writing Glenn-Roberts Co., 1009 
Fruitvale Ave., Oakland, Calif., or 5651 
W. Ohio St., Chicago, II. 
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Finger Guard 


% The Industrial Gloves Co., Danville, 
Ill. announce a new finger guard 
known as the Steel-Grip Finger Guard 
No. 14169. This lightweight finger 
guard, which gives added -protection ‘to 
the fingers and thumbs, is made of 
tough leather and flexible elastic. The 
leather affords additional protection 
while the elastic keeps the guard tight 
on the fingers. It is available in grain 
leather, heavy split ieather, lightweight 
kid leather or wool felt. The elastic 
feature makes Steel-Grip Finger Guards 
snug fitting, also flexible and porous 
for ventilation. 





Safety for finger and thumb. 


New Propucts 49 


Member of the Audit Bureau of Circulations 


Ad vertisers 


- 2» Set the facts about this audience 


VERY issue of this publication reaches 
an influential audience which welcomes 


news and information about products or 
services for their business. In these pages 
you are offered an opportunity to talk to 
this audience. 

If you were going to pay for the privilege 
of actually talking to an audience about 
your business, you would want to know all 


NOTICE 


A group of business men is meeting 
regularly to consider important prob- 
lems in this industry. The meetings are 
addressed by well known speakers and 
subjects of current interest are dis- 
cussed. Paid admission. Companies 
serving this field are invited to send 
representatives to describe their prod- 
ucts and services. 











Such a notice might well describe 
the issues of this publication. 


From an investment standpoint it is just 
as important that you should: know a// 
about the people who will see your sales 
message when you advertise in this or any 
other business paper. 

In order to select the right media, with 
the assurance that ‘you get what you pay 
for and that your audience will be receptive 
to the particular message that you have 


about it. How many people? 
What is their occupation 
and business? Where are they 
from? How much did they 
pay to get in? Will it pay 
you to talk to them? 

The answer to these and 
many other questions would 
decide the value of the au 
dience to your business. 








A. B.C. PROTECTS 
YOUR ADVERTISING 


Paid subscriptions, renewals, 
evidence of reader interest, 
are among many facts in 
A. B. C. reports that are 
definite guides to effective 
media selection. When you 
buy space in A. B. C. pub- 
lications your advertising 
is safeguarded by audited 
circulation. Always ask 
for A. B. C. reports. 








to tell, base your selection on 
the verified information to 
be found in.A.B.C. reports. 
That is why we belong 
to the Audit Bureau of 
Circulations—to give adver- 
tisers audited facts and fig- 
ures about the audience 
they will talk to when they 
advertise in these pages. 


THE WELDING ENGINEER 


506 S. WABASH AVE. 


CHICAGO, ILL. 


Ask for a copy of our latest A. B.C. 












re p ort 


A.B. C.= AUDIT BUREAU OF CIRCULATIONS=FACTS AS A MEASURE OF CIRCULATION VALUES 
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Why 
Does He Get Better Welding Results? 


Minimize the human element — make 
welding simpler — then it’s easy to im- 
prove results! This is being proved 
every day with the simple operation 
and design of this advanced welding 
service. 


PGH TYPE WD - 150 
SQUARE FRAME WELDER 


With but a single adjustment, you 
have the arc potency to suit any 
welding job. Arc response is auto- 
matic on all types of work. You can’t 
mis-synchronize open circuit and arc voltage as on conventional 
machines. 





With a welding range of from 200 down to 15 amps., the P&H 
Type WD-150 is small and amazingly efficient. It offers all of the 
recognized P&H advantages. The twin mounting, shown at right, 
enables you to use machines individually or in parallel to meet 
high amperage demands. Write for Bulletin W-28. 


“HARSTAIN 18-8” 


...An Austenitic 
Stainless Steel Electrode 





For all-position welding with short arc and 
low heat. Deposited metal has minimum of of 18-8 stainless steel with excellent color 
18 chrome and 8 nickel to meet analysis match. Get the facts. 


General Offices: 4513 West National Avenue, Milwaukee, Wisconsin 


MER Soe On 


WELDING ELECTRODES + MOTORS - HOISTS ELECTRIC CRANES + ARC WELDERS + EXCAVATORS = / 
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| Engine Governor 


| we Candee’s Machine Shop, 129-6 
wellyn St., Los Angeles, are offeri; 
Candee-Smith Governor for the 
of converted auto and truck engins 
for the driving of welding genet 
This compact unit, it is claimed 
accurately control and govern 
output and speed of converted eng 
In doing so, it makes possible the 
of fuel and a reduction in mainte 
cost of the welding generating uni 
it is said. It is further claimed tl] 
gine life is greatly prolonged. 

Literature, prices and other ji 
tion on the Candee-Smith Governor 
be had by writing Candee’s Ma 
Shop. 





Universal checker incorporates cathode ray 
oscilloscope and milliammeter. 


Tube Tester 

A Universal Tube Checker fo: 
trial type electronic tubes has been 
nounced by Weltronic Corp., Det 
Provided with seven sockets, it may 
used to check virtually every well-k 
make and type of industrial tube (ex 
ignitrons). Special tubes may be che: 
through the use of socket adaptors 

The checker provides, through a 
inch cathode ray tube, a visual anal 
of plate current, while high vacuum t 
can also be checked with the millias 
meter provided. Housed in a substar 
tial black crackle-finish box with slo 
control board, it is provided with adjust 
ments for intensity, horizontal and ver 
tical amplitude, and focus for the oscil 
loscope. It operates on i10 to 120 v 
c. current. 

Ruggedly built, the unit is semi-po 
table. Its construction is said to be 
as to lend itself equally well to shop an 
laboratory checking of tubes. 


» < 


The secret of patience is doing 
thing in the meantime. 
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A-C Welder 


% The Marquette 100 BB and 200 BB 
two models of A-C Welders re- 
cently announced by the Marquette 
Mfg. Co., Minneapolis. Designed for 
heavy duty operation, the Model 100 BB 
has an amperage range from 20 to 150, 


are 


while the 200 BB ranges from 20 to 
200 amps. Both models are standard 
220 volts. However, at a slight 


extra charge they may be obtained for 
operation on 440, 550 or other special 
voltages. For ease in moving about the 
shop, both models have been equipped 
with handles and swivel castors. Model 
100 BB weighs 200 lbs. while the Mar- 
quette 200 BB weighs 235 Ibs. 


>» ¢ 














This A-C welder has a range of 20 to 200 
amperes. 


Heat Control 


% The National Time and Signal Corp., 
600 E. Milwaukee Ave., Detroit, an- 
nounce the Model 41 Heat Control Unit. 
This heat control unit or weld current 
phase shifter is claimed to provide a bet- 
ter means for regulating welding current 
flow through an infinite series of gradu- 
ated steps ranging from zero potential to 





A mechanical means for shifting the phase of 
weld currents. 


Yew Product Developments 





full rated capacity. A calibrated dial pro- 
vides instant finger-tip regulation. Con- 
venient markings on the outer edge of 





There are very few parts in this control. 


the dial simplify setting to predetermined 
heat points. There are no tubes, con- 
densers or relays. Heat changes may be 
made instantly without moving a wire or 
opening a switch. 

The unit follows the design used in the 
many timers made by this organization 
and consists essentially of a synchronous 
ball bearing motor, two carbon brushes, 
a pair of wires and unique commutator. 


> « 
Terminal Panel 


% A Welding Terminal Panel has been 
developed by O. Z. Electrical Mfg. Co., 
Brooklyn, N. Y., particularly for use in 








| 


b Ry erson 


Milwaukee> st. 
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53 











shipyards and similar installations in 
connection with the Constant Potential 
System of Welding Feeders. The new 
device provides opportunities to install 
at any desired points, panels that inter- 
cept the main welding feeders through- 
out the yard, and provide facilities for 
the welding leads. 


> « 


Hard Facing Flux 
% Krembs & Co., Chicago, Ill, an- 


nounce a new flux for use in hard sur- 
facing tool shanks, hammer heads, drill 
bits, etc., known as Fluxine Hard Sur- 
facing Compound. It is claimed that 
when this flux is used in connection with 
ordinary cast iron welding rod and de- 
posited by the electric arc process, it 
will produce a surface having a hardness 
between 68 and 72 Rockwell “C” scale. 
This material is also claimed to be suit- 
able for use in tempering carbon steels, 
giving a more durable tool than one 
otherwise obtained. 








Purdue Welding Meeting 


The 17th Annual Conference 


year has been planned to give aid 
welders in the form of suggestions 


to how to conduct normal business dur- 


ing the present emergency. 


on 
Welding conducted by Purdue Uni- 
versity, will be held at Lafayette, De- 
cember 11th and 12th. The meeting this 


The Keystone Carbon Co., S: 
Pa., announces the opening of a: 
tern sales office at 249 High St. 
ark, N. J. Robert McKeown 
Charles V. Allen are district rep: 
tatives, succeeding the late E. A 
to sales engineer. 
as The Keystone Carbon Co : 
nounces the appointment of A. A. Ba; 
bera & Co., 417 South Hill St 
Angeles, Cal., as representative fo: 
stone products in the Southern ( 
fornia territory. 


The Jackson Products Co., Detroit, 


Mich., announce the removal of their 
general offices and factory to new and 


larger quarters at 3265 Wight St. 


>» « 
Coast Metals, Inc., Canton. O 
manufacturers of hard-facing mat: 
announce the following new distri} 
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electrodes are available in sizes 


for every welding purpose 


There’s a complete range of 
Arcaloy stainless steel electrode 
sizes—from one-sixteenth to five- 
sixteenths of an inch—for every 
type of welding and every analy- 
sis. Welders and metallurgists alike 
know that Arcaloy electrodes are 
dependable, uniform, and meet all 
chemical and _ physical require- 
ments—that they come to them 
waterproofed and packed in strong 
wooden boxes to assure absolute 
safe delivery. 

Manufacturers exclusively of stain- 
less steel electrodes of all analyses, 
Alloy Rods Company invites your 
inquiry on the correct rod for your 


welding job. 


tors of their products: Joseph Wagner 
Mfg. Co., 441 Folsom St., San F; 
cisco, will handle the Pacific Coast 
Rocky Mountain States’  territor 
Maryland Oxygen Co., Inc., 1700 
Newkirk St., Baltimore, has be: 
signed the Maryland, Washington D. | 
and Northern Virginia territory: R. B 
Stell and John Pardridge, 254 \ 

St., New York City, has the territo1 
for Eastern New York, while the W. 
ern New York Territory has been as 
signed to R. F. Potter, 33 Wilkeson Si 
Buffalo. Presto Battery Service, 48 | 
wards St., Hartford, Conn., will har 
sales in the Connecticut territor) 





B Personals 


The Lincoln Electric Co., Cleveland 
announces the opening of a new off 
in Jacksonville, Fla. 

J. M. Chapple, who until recently wa 
| with the Detroit Office of the Compan) 
| and who for 2% years was Managing 

Director of The Lincoln Electric ( 
| (Australia), Pty. Ltd., at Alexandria 
will be in charge of the new branch 
Mr. Chapple has had wide experienc« 
| in the welding industry, having be 
| responsible, as Welding Development 

Engineer, for installing and deveiopit 

the sales organization of the joint 

Armco - International - Lincoln Elect 

arc welding electrode factory 

Buenos-Aires, Argentina. His exper 

ence includes 13 years association wit! 
| the Armco International Corp., most 
of the time in foreign service, and train 
| ing in every department of the Amer 
| ican Rolling Mills Co., Middletowt 
| Ohio. 

The address of the Jacksonville Off 

| for the present will be care of Unio 
| Terminal Warehouse, 700 East Union 
at Ionia. 
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The appointment of K. E. Dinius as 
chief engineer of South works of Car- 
negie-Illinois Steel Corp. was an- 
nounced Nov. 27. 

Before becoming associated with Car- 
egie-Illinois, Mr. Dinius was with 
eneral Electric Co., Ft. Wayne, In- 
diana. He came to South works in 1924 
1s a repairman in the electrical depart- 
ment and served in this capacity until 
1929, when he was made testing en- 
gineer. In 1935 he became superin- 
tendent of the electrical department and 
a year later was transferred to the en- 
ginering department as an _ electrical 
engineer, the position he held until his 
present appointment. 

Mr. Dinius is a graduate of Purdue 
University and a member of the Amer- 
ican Institute of Electrical Engineers 
and the Association of Iron and Steel 
Engineers. 


> ¢ 


C. E. Dennis has been appointed 
Sales Manager for the Sellstrom Manu- 
facturing Co., Chicago. 

During the past three years, Mr. 
Dennis has been affiliated with the Sell- 
strom Manufacturing Company as its 
representative throughout the south- 
west and, prior to that, he was asso- 
ciated in a sales capacity with the Hart 
Welding Supply Co., Oklahoma City. 

Mr. Dennis has had a wide and prac- 
tical experience in the sale and mer- 
chandising of safety equipment and 
states that he will continue his activi- 
ties in the field in addition to the execu- 
tive duties of his new appointment. 


> «¢ 


W. P. Childs, 845 Memorial Drive, 
S.E., Atlanta, Ga., has been appointed its 
representative in that area by Progres- 
sive Welder Co., Detroit, to handle that 
company’s line of welding 
equipment. 


resistance 
>» « 


Walter P. Sherman, is the sales rep- 
resentative for the new Arcway Equip- 
ment Co. office recently opened at 700 
E. Franklin St., in Richmond, Va. Prior 
to this connection Mr. Sherman was 
with the General Electric Co. spending 
six years in the Welding Engineering 
Department, two years in the Industrial 
section, and four years in customer ap- 
plication. Mr. Sherman is a specialist 
in Atomic Hydrogen welding and is also 
well equipped to handle any problems in 
arc welding. 


>» ¢ 


At a meeting of the Board of Direc- 
tors of the Bridgeport Brass Co., No- 
vember 24th, Herman W. Steinkraus, 
vice-president and a director, was elected 
general manager of the company. The 
other officers who will continue in their 
present capacity are Ralph E. Day, presi- 
dent, Herbert W. Jones, vice-president 
in charge of finance; William R. Breetz, 
treasurer and assistant secretary; Row- 
ley W. Phillips, secretary, and Everett 
Japp, assistant treasurer. 


> «€ 


At the Annual Shareholders Meeting 
of the Federal Machine & Welder Co., 
which was held in Warren, Ohio, on 
November 24th, the directorate of the 
company was increased from three to 
five. In addition to the present directors, 
Malcolm §S. Clark, P. O. Buckley and E. 
W. Clucas, there was added Stewart Mc- 
Donald, former Federal Housing Ad- 
ministrator, and E, E. Tross, works 
manager, Youngstown District, United 
Engineering & Foundry Co. 

» « 


The following changes in the Norton 
Co. sales organization have been an- 


nounced by W. R. Moore, general sales 
manager. 

J. E. Strachan, Jr. of the Cincinnati 
territory has been assigned to the Pa- 
cific Northwest where he replaces A. 
M. Pitts who resigned on October 1. S. 
F. Prescott, Worcester sales engineering 
department becomes salesman for the 
Cincinnati territory, J. P. Enright, for- 
merly in the Chicago office, becomes 
field engineer for the Chicago district. 
Wendell C. Forsman, sales engineering 
department, Worcester has been ap- 
pointed field engineer for Detroit and 
vicinity. 

> « 





Even Welders 





Unfamiliar with 





Get Deposits FREE From Porosity! 


Yes, even a welder without previous experience with Ampco-Trode 
can now get sound deposits, for this aluminum bronze rod has an im- 
proved coating, which assures satisfactory welding by all three methods. 


And, in addition, much smoother arc action results—better adhesion, 
more easily removed slag, and less spatter. 


Ampco-Trode is made to the analysis of AMPCO METAL and has its 
high physical properties, stubborn resistance to wear on sliding sur- 
faces, great strength and durability. It is outstanding for overlaying 
steel and cast iron, building up shafts, wear strips, valve seats, and 


building up large forming and drawing dies. It is suitable for use with 


| metallic arc, carbon arc, and oxy-acetylene welding. 


| AMPCO METAL, INC. Dep?. W.R. 12 MILWAUKEE, WIS. 


NEW 
BULLETIN 


Describes Ampco-Trode 


| and how to use if. It is 
| well-illustrated with 
| photographs of welds 


| and X-Rays, charts, and 
| diagrams. Free to weld- 
ing engineers. 
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AMPCO-TRODE 
A product of 




















Will you save 
a life? 


OT many of us can be spec- 

tacular heroes. Yet by buying 
Christmas Seals you save human life 
just as surely as if you had plunged 
into a burning building! 

More people between the ages of 15 
and 45 die from tuberculosis than from 
any other one disease. By using Christ- 
mas Seals you make possible a year- 
round campaign against this pestilence 
—a campaign that since 1907 has re- 
duced the tuberculosis death rate 
75%! 


Help save more lives in 1942! 


Buy 
CHRISTMAS 
tea ihintinni S E A L S 


MERRY CHRISTMAS 


in the United States 











Tuberculosis Associations 
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E. P. Auler, welding engineer, Taylor 
Forge & Pipe Works, R. L. Kohlbry, 
vice-president, Machinery & Welder 
Corp. and T. B. Jefferson, editor, The 
Welding Engineer, formed a trio of weld- 
ing experts who took part in a radio 
erum over WCFL on November 23rd. 
[This forum, which is known as “Your 
lob in Review” is designed primarily to 
give job counseling advice to those seek- 
ing work in industry. This is the first 
time that welding has been discussed 
from this angle on the air. 


Obituary 


John L. Taylor, Contracting Manager 
of the Barge Dept., American Bridge 
Co., died Oct. 24, in Pittsburgh, Pa., 
after an illness of several months. Mr. 
Taylor was born in Three Rivers, Mich., 
July 28, 1877. 


Mr. Taylor was an outstanding au- 
thority on the design and construction 
of steel barges of all types for use in 
inland waterways and harbors. He de- 
signed and supervised the construction 
of the first all-welded steel barge, and 
pioneered in a large number of im- 
provements and special features of barge 
construction which today are accepted 
as standards for their respective kinds 
of service. During World War I, he 
conceived the idea and, by his efforts 
and ingenuity, effected the methods used 
for pre-fabricating ship steel at inland 
plants for final and complete assembly 
at various shipyards. 


(0 : 





H. C. Price Co., Bartlesville, has been 
awarded contracts for electric welding 
of the following pipe lines: 

For Natural Gas Pipeline Co. of 

America—88 Miles of 26-inch in Iowa 


—General Contractor W. A. Bechtel 
Co. 
For Hope Natural Gas Co.—45 


Miles of 12-inch from Ripley, West 
Virginia to Waverly, West Virginia— 
General Contractor Ligon & Ligon. 

For Standard Oil of Ohio—10 Miles 
of 12-inch loops in Illinois—General 
Contractor Sheehan Pipe Line Con- 
struction Company. 


For Illinois Pipe Line Co.—6 Miles 
of 6-inch near Wood River, Illinois— 
General Contractor Sheehan Pipe 
Line Construction Company. 


For Rock Island Pipe Line Co.—2 
Miles of 8-inch near Zionsville, In- 
diana — General Contractor Sheehan 
Pipe Line Construction Company. 


For Frontier Fuel Oil Corp. and 
New York Transit Company — 21 
Miles of 6-inch and 8-inch near Buf- 
falo, New York—General Contractor 
Sheehan Pipe Line Construction Com- 
pany. 


For Mountain Fuel Supply Co.—32 
Miles of 18-inch from LeRoy, Wyom- 








For American Rolling Mills —9 | 
Miles of 16-inch near Middletown, | 
Ohio. 

For Illinois Pipe Line Co.—12 


Miles of 8-inch near Bridgeport, IIli- 
nois — General Contractor Sheehan 
Pipe Line Construction Company. 


For Panhandle Eastern Pipe Line 
Co.—45 Miles of 8-inch from Gales- 
burg, Illinois to Peoria, Illinois—Gen- 


eral Contractor Oil States Construc- | 


tion Company. 
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TITAN— 
the Users’ 
Assurance of 
Perfect Welding 
Results. 


ing to near Little America, Wyoming 
General Contractor Sheehan Pipe 
Line Construction Company. 





Shipbuilding 
The Labor Division, Office of Pro- 


duction Management, today issued a 
22-page pamphlet, “Ships for Freedom,” 
telling how, with the cooperation of 


workers, management and government, 
program 


an industry-wide has been 





Pies wif 


Trade Mark Megistered 


HAUNZE 
WELDING 





—preferred by experienced welders © 
from coast to coast —are the result 
of many years of TITAN pioneering. 


DOUBLE DEOXIDATION, devel- 
oped by TITAN metallurgists, elim- 
inates injurious gases and assures 
increased ductility plus greater 
strength in the weld deposit. 


Our production facilities are being used fo 
their utmost capacity to make available Titan 
products necessary fo the Defense Program. 
We regret that these requirements are cur- 
rently in such volume that until this pro- 
gram is completed it will be impossible to 
fill the 
unless they bear a priority rating. 


requirements of new customers 


Send for newly-issued folder describing 


TITAN Alloys. No obligation. 


TITAN METAL MANUFACTURING CO. 


Bellefonte, Pennsylvania 
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developed to bring labor stability to the 
shipbuilding industry. 

The pamphlet, which contains a fore- 
word by Sidney Hillman, Associate Di- 
rector of the OPM, reviews the organ- 
ization and work of the Shipbuilding 
Stabilization Committee and contains 
a summary of wage and other working 
agreements made throughout the in- 
dustry. 

Copies of “Ships for Freedom” may 
be obtained from the Division of In- 
formation, Office for Emergency Man- 


agement, Social Security Building, 
Washington, D. C. 
> « 
Operator Training 
An 88-page booklet has just been 


published to help instructors in plants 
and vocational schools set up courses 
of training for welding and cutting 
operators, and inspectors. Subject mat- 
ter which should be covered, and sug- 
gestions for organizing the courses 
into a series of lessons which include a 
lecture, outside study, demonstrations, 
and practice exercises are described in 
this booklet, “Training of Oxy-Acety- 
lene Welding and Cutting Operators,” 
published by the International Acety- 
lene Association. Copies can be ob- 
tained by writing the Secretary, Inter- 
national Acetylene Association, 30 East 
42nd St., New York, N. Y. The price 
for a paper-bound copy is 25 cents; for 


a 


deluxe edition, imitation-leather- 
bound, 75 cents. 


> ¢< 


Electric Motor Folder 


Small motors from % to % horse- 
power, 145 frame size, for general use 
are described in a new eight-page folder 
announced by Westinghouse Electric 
and Manufacturing Co. The standard 
parts making available more than 5000 
combinations of type, rating, and mount- 
ing are described and illustrated. Charts 
show motor characteristics plotting per 
cent synchronous speed against per cent 
full load torque. 

Features conducive to long motor life 
and low maintenance are discussed along 
with construction details. Thermoguard 
protection against overloads and exces- 
sive temperature is explained. Blackline 
drawings give the necessary physical and 
mounting dimensions. A copy of folder 
F-8623 may be secured from department 
7-N-20, Westinghouse Electric and 
Manufacturing Co., East Pittsburgh, Pa. 

> ¢€ 


Steel Plate Data 


The American Iron & Steel Institute, 
350 Fifth Ave., New York, has released 
a revised edition of Section 6, Carbon 
Steel Plates, of the Steel Production 
Manual. In this edition, the reader is 
brought up-to-date with respect to vari- 
ous A.S.T.M. specifications that apply 
to carbon steel plates. In addition, there 
is given information regarding defini- 





tions and classifications of steel p . 
rules to be observed in ordering. 


missible variations in sizes and c! 
composition, as well as a glos | 
steel mill terminology in connectio; | 


the production of carbon 
Cost is 25 cents, postpaid. 
>» «€ 


stee] 


Design Booklet 


The American Institute of Stee! ¢ 
struction, New York, recently ; 
12 page booklet entitled “Bridge R 
ings, Their Design and Constructio; 
This booklet will be of particular 
est to the welding industry beca 
contains many drawings of bride 
ings of welded construction. Copi 
this booklet may be had by addressi: 
request to the Institute. 


\\ 


> ¢€ 


Grinding Booklet 
The Norton Co., Worcester, Mass 
have released a new 32 page booklet e: 
titled “What, Why and How About 
Grinding Machines?”. This book is i: 

tended primarily for apprentice, trait 

or technical students and the 
many new operators of 
chines. In order to keep it as condens 
as possible, most of the material 

with grinding or grinding machine 

general. Such information, 
so fundamental that it is applicable 
most any kind of precision grindi 
When details have 





school 


grinding n 


1 
nowever 


been given 





10 YOU KNOW 








WHY ‘MAJOR RUBBER COVERED SUPER-FLEXIBLE 
WELDING CABLE SELLS SO FAST ° 


You can boil the answer down 





“MAJOR” RUBBER COVERED SUPER-FLEXIBLE Makat&o> 2 


WELDING CABLE 


is a "SAFE-WELD" product, made by a million dollar manufacturer. 


It is tough, durable, waterproof, extremely flexible and has high tensile strength and maxi- 
mum abrasion resistance. Compares with the best and costs the least—that's why you should 
ask about it before you order ANY welding cable. Made in sizes #6 to #4/0 with capacity 


from 75 to 550 amps. 


Write A. H. Friese, President 


WELDING ENGINEERING CO. 








MILWAUKEE, WISCONSIN 
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cover the principle adjustments of the 
machine in use. The book, which is pri- 
marily of the questions and answers 
type, gives most of the essentials regard- 
ing grinding. In addition, it is highly 
illustrated, showing the types of ma- 
chines and their various lubrication 
systems. 

>» « 


Welding Supply Catalog 

The Chicago Welding Sales Co., 3611 
Ogden Ave., Chicago, have released a 
new 20 page catalog of Welding and 
Cutting apparatus, and supplies. 

Aided by a complete index, the reader 
will find the entire line of welding equip- 
nent and supplies which are available 


addition to a 


from the Chicago Welding Sales Co. In 
number of illustrations, 
there is a complete description’ of the 
various types of fluxes, tinning com- 
pounds, welding rods and the electrodes 
which are sold by this company, as well 
as highly descriptive information regard- 
ing safety equipment, welding machines 
and electrode cable. 
>» « 


Electrode Bulletin 

The Arcos Corp., Philadelphia, has 
just published Arcos Technical Bulletin 
No. 5 on the welding of stainless steel. 
In this 12 page booklet there is given 
tables showing current values, weld 
metal characteristics, deposition data, 





* This C-F Positioner on the 
production line at the Mani- 
towoc Ship Building Co.’s plant 
provides all “down-hand” weld- 
ing faster and safer on defense 
work. 







WELDING 


for 
DEFENSE 


C-F WELDING POSITIONERS 






* Time is the element here, where defense work is at high speed. 
Many C-F Positioners are at work saving time and labor, reducing 
accident hazards and, more important, providing better “down- 
hand” welding at all points of assemblies which would otherwise 
take twice as long to handle and position for welding. After the 

work is fastened to the table of a C-F Posi- 










FG positioner 


tioner, the welder can tilt it, turn it around 
360 with a choice of speeds. You should have 
the complete story about C-F Positioners 
which is given in our circular W P 20. We 
will gladly send you one upon request. 







sfNemm— CULLEN-FRIESTEDT CO., 


1309 S. KILBOURN AVE 


a: lia Veneomenaar tere 


heat treatment, and the application 
Arcos stainless and alloy electrodes. 


> ¢€ 


Welding Booklet 


Vest Pocket Checking Pad For Cut- 
ting Costs, Speeding Work, Improving 
Quality, Increasing Profits by Arc 
Welding. 40 pages. Pictorially and edi- 
torially questions reader about 23 typical 
are welding applications for possible use 
and benefit by manufacturers. May be 
obtained free of charge from Hobart 
Brothers Co., Troy, Ohio. 


> & 


Heat Treating Film 

The Lindberg Steel Treating Co., 
Chicago, have prepared a sound color 
movie entitled “Heat Treating Hints” 
for heat treater training in educational 
purposes. This film, which is approxi- 
mately 40 minutes in length, covers 
such subjects as straightening methods, 
torch spotting, straightening from 
quench, draw straightening, tongs, tools 
and tricks to help avoid distortion in 
the handling of high speed steel. 

A descriptive pamphlet has been pre- 
pared, giving complete details on the 
heat treating hints movie. It tells how 
to make arrangements for showings at 
plant or society meetings. Copies can 
be had by writing the Lindberg Engi- 
neering Co., 2450 W. Hubbard St., 
Chicago. 

>» « 


Electrode Booklet 


Ampco-Trode is the title of a new 6 
page booklet on coated aluminum 
bronze welding rod recently released by 
the Ampco Metal Co., Inc., Milwaukee. 
In this booklet will be found informa- 
tion regarding these aluminum bronze 
rods, their several grades and ranges of 
property and how they may be used in 
arc or oxy-acetylene welding. Technical 
information of value to every engineer 
is detailed and every opportunity is 
sought to make this booklet a valuable 
treatise on the use of aluminum bronze 
rods. 

» « 


OEM Handbook 

The Office for Emergency Manage- 
ment announced publication of a 72 page 
handbook detailing the functions and ad- 
ministration of the various defense agen- 
cies within or associated with the OEM. 

Designed for general reference, the 
handbook briefly outlines the develop- 
ment of the defense agencies, explains 
the authority under which each agency 
was created, describes its functions, and 
lists its staff. It also contains charts 
showing the entire national defense or- 
ganization as well as the organization of 
the Office of Production Management, 
the Office of Price Administration, and 
the Office of Civilian Defense. Copies 
may be obtained from the Superintend- 
ent of Documents, Government Printing 
Office, Washington, D. C., at a cost 
of 10 cents. 
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Positioner Bulletin 


A twelve page bulletin No. 200 pro- 
fusely illustrated and fully describing 
the Ransome Welding Positioner line, 
has been published by the Industrial 
Div., Ransome Concrete Machinery Co., 


Dunellen, N. J. 


Many national defense items are illus- 
trated demonstrating the desirability of 
position welding in the interest of in- 
creased production and lowered costs. 
Positioners range in capacity from 2,500 
lb. hand-operated to 8 ton heavy-duty 
motor operated. Complete details and 
dimensional drawings are included. 


> « 












MANGANAI 








“Aid National Defense: 


11 to 134% MANGANESE NICKEL STEEL 


(U & Patents 1.876.738. 1.947.167 and 2.021.945) 


Save Steel by Welding.” 
Don’t Scrap Worn Equipment—Repair with MANGANAL 


Steel Specifications 
“Simplification of Structural 


October 22nd, 1941. Those 


Fifth Ave., New 
postpaid. 


Steel 
Shapes” is the title of a new 4 page book- 
let released by the American Iron & 
Steel Institute, New York City. This 
booklet lists the simplified sections that 
will be available to the users of steel 
shapes after February Ist, 1942. It is in 
accordance with the orders issued by ing the 
the Office of Production Management, 
interested 
may obtain a copy of this pamphlet from 
the American Iron & Steel Institute, 350 
York, for 25 cents, 





Wrought Steel Wheels 
“Wrought Steel Wheels” is the ; 
Section 20 of the Steel Production } 

ual issued by the American Iron & S:, 
Institute, 350 Fifth Ave., New Yor! 
is a revision of this section whic! 
previously issued in March, 193§ 
this booklet, information is given r: 
manufacture, heat treat: 
standard manufacturing practices 
chining, selection of wheels in rel. 
to service conditions, and per: 
wheel loads. In addition there is 
engineering information regardin 
common types of failures experie: 
railroad wheels, computation 
stresses, Association of America: 
road Specifications for various t 





APPLICATOR 
BARS 


APPLICATOR BARS 
are available in ROUND, SQUARE, 
FLAT, SPECIAL SHAPES 


Recommended where deposition of large 
amounts of metal is required, such as Jaw 
Crushers, Mantles, R. R. Crossings, Gold Dredge 
Bucket Lips, Tumblers, etc. 





Write for name of nearest distributor. 





wrought steel wheels. 

Copies of this manual may be 
from the Iron & Steel Institute at a 
of 25 cents postpaid. 

> « 


Steel Comparison Booklet 

A pamphlet published by Joseph 
Ryerson & Son, Inc., compares th: 
two systems of steel  identificatio: 
(SAE, the Society of Automotive Er 
gineers, Inc.; and AISI, the Americar 
Iron and Steel Institute). 

This booklet contains all the latest 
official data for both of these new s) 
tems of identification. Direct compar 
sons of the equivalent or alternate steels 
are given in quick tabular form. T! 
SAE and AISI systems are explain 
Complete analyses ranges for straig! 
carbon and alloy steels of both syste: 
are listed, and the average physi 
properties of AISI and SAE steels ar 
given in their proper relationship 

Copies may be obtained from Ryerson 
Steel-Service plants in Chicago, Mil 
waukee, St. Louis, Cincinnati, Detroit 





STULZ-SICKLES CO. cisidees91N.J. Railroad Avenue, NEWARK, N.J.| Cleveland, | Butfaio, "Boston, “Phi 





The Improved “Round File” Gas Lighter 











Unrivalied econ- 
omy is provided by 
the many superior, 
exclusive design and 
construction features of 
the Improved ‘"Round 
File" lighter. 


A large file area is provided 
— approximately one square 
inch. The file is of superior 


po permitting instant replacement. 
lighters ore cadmium plated, rustproof 


Every part thoroughly tested. 


Circular and prices on request 


SAFETY GAS LIGHTER C0. ( ¥3: ) 


Most 


Economical 


LYNN, MASS. 


Defense Booklet 

“BLACKOUTS,” a  comprehensiv: 
60-page pamphlet prepared by the War 
Department, was recently issued by the 
Office of Civilian Defense. The first 
chapter, “Planning the Blackout,” cd 
scribes the purpose, scope, definitions 
training and procedure, action after 
blackouts and basic considerations 
planning blackouts. The second cha; 
ter, “Obscuration Methods and Mate- 
rials,” describes the treatment of glaz« 
surfaces, the use of paint, adhesive tr 
ments on glass, etc. The third chapter 
“Individual Persons and Dwellings,” 
offers advice to the individual, describes 
blackout equipment for street use, and 
conduct during an air raid. Chapte: 
four, “Stores, Factories, and Industria! 
Buildings,” deals with maintenance ol! 
essential services, emergency commun! 
cations, industrial light control, and ve! 
tilation. Chapter five, “Utilities, Munic! 
pal Services, and Installations,’ cove! 
utilities and municipal services, electr! 
light and power. The final chapter 
“Transportation,” covers motor trans 
portation, the use of luminous materials 
illuminated signs, traffic light signals 








route numbers and direction signs 
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safety zones and obstructions and motor 
vehicle blackout devices. 

it is being distributed by the Office of 
Civilian Defense to the governors of the 
states and local defense councils through 
the State Defense Councils. It is avail- 
able for 25c from the Superintendent 
of Documents, Washington, D. C. 


Recent Patents 


Spot Welding 


2,261,714. Harry R. Canfield, Cleveland, 
Ohio, assigned to The Clark Controller 
Co., Cleveland, O. Filed Feb. 20, 1939. 
Issued Nov. 4, 1941. Fluid pressure ac- 
tuated electrode welding devices are con- 
trolled by means of a novel system. The 
system includes a source of electric cur- 
rent, an expansible fluid pressure cham- 
ber having a pressure movable wall, a 
source of fluid pressure and a fluid pres- 
sure supply conduit communicating with 
the pressure source and the chamber to 
supply fluid pressure to the chamber at 
an unretarded rate, to effect a quick in- 
itial unretarded movement of the wall. 
There is also included an electric con- 
tactor including contacts, the contacts 
being closed by the movement of the 
pressure wall. That same movement also 
operates a valve unit to throttle the rate 
of fluid pressure supplied to the chamber 
to effect subsequent retarded movement 
of the movable wall. The retarded move- 
ment effects opening of the contacts at a 
predetermined time. 


>» ¢€ 


Electrode 


2,260,866. Raymond E. Powell, West- 
field, N. J., assigned to Western Electric 
Co., New York, N. Y. Filed May 10, 
1940. Issued Oct. 28, 1941. An electrode 
for a resistance welding apparatus and 
adapted to simultaneously transmit me- 
chanical welding pressure and electrical 
current. The electrode includes three 
metallic members in sequence. Each 
member is linked to the next to have 
pivotal freedom of motion, the links serv- 
ing to transmit welding pressure and 
welding current. The links are at right 
angles to each other to permit movement 
in two directions. 


> « 


Welding Screens 


2,260,928. Kenneth R. Bixby, Canton, III. 
Filed June 3, 1940. Issued Oct. 28, 1941. 
This invention is designed primarily for 
welding the rods of a screen to the sup- 
porting bars. The apparatus includes 
electrodes arranged to receive between 
them the supporting bars and the rod 
to be welded thereto, one of the elec- 
trodes being normally stationary and the 
other electrode being movable toward 
and from the stationary electrode. A 
feeding device is supported above the sta- 
tionary electrode. The movable electrode 
and the feeding device are moved in 
timed relation to bring an unwelded ele- 


ment into welding position and to effect 
the welding operation. 
>» « 


Welder Control 
2,261,664. Charles H. Rippl, Cleveland, 
Ohio, assigned to The Clark Controller 
Co., Cleveland, O. Filed Oct. 21, 1938. 
Issued Nov. 4, 1941. A control for fluid 
pressure actuated electrode welders is 
described in this patent. The control 
causes the electrodes to remain in pres- 


sure engagement with the work for a pre- 
determined time interval after the weld- 
ing current is interrupted. The frequency 
at which successive welds may be made 
is timed, or a predetermined delay be- 
tween successive welds may be made. 
Provision is made to insure that the elec- 
trodes will have been released from the 
work and again engaged with the work 
before a succeeding impulse of welding 
current occurs. The timed period during 
which the electrodes remain engaged 




























When the work's piled high and time grows 
short, you'll bless the day you put G-R's on your 
job...for you know you're getting the most weld- 


ing out of every hour, every kilowatt of power. 


Perfect heat control, no magnetic blow and sat- 





isfactory work at higher amperages means fast- 
er welding, less spoilage and higher production 
...plus lower costs because G-R efficiency is high! 


if you haven't put G-R's on your job, check 
now to see which model (from 125 to 2,000 
amps, for manual, automatic and Unionmelt) 
you need....WRITE, WIRE OR PHONE: 


























Shown here: new G-R Model 45, 100-025 amp range, 
for manual or automatic welding. It's a honey! 
Power Factor Corrected. 





GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE, OAKLAND, CALIF. CHICAGO: 5651 W. OHIO STREET 








The Improved SEMPPLEX Electrode Holders 
Practical—Economical—Light 
WEIGHT 15 OZ. EACH 1/16" to 1/4" ELECTRODES 


sT¥a8 “so 
(Soldered Connection) 


Jaws of heavy copper alloy of sufficient current capacity and 
strength to withstand duties of its class. Sturdy compression 
spring supported by heat resisting insulating seats. Current can 
not pass through spring. Insulating fibre handle permits firm 
balanced grip. STYLE "S" (Soldered connection) has rear end 
of fixed jaw cored to receive cable, insulating handle covers 
connection. STYLE "R" (removeable connection) carries cable 
to a point ahead of handle where it is firmly clamped to pre- 
vent heating. Unnecessary to divide or rearrange cable strands. 






Style "*R"’ 


(R able Connection) 
Send for large, profusely- emoveable 


illustrated Catalog No. 20. 








Distributors In All Principal Cities 


THE FIBRE-METAL PRODUCTS CO. 


CHESTER, PENNA. 
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with the work after the welding current 
ceases to flow and the timed period of 
delay or frequency between successive 
welds may be adjusted one independently 
of the other. 

> ¢€ 


End Welder 
2,260,969. John D. Crecca, U. S. Navy, 
Samuel S. Scott, St. Albans, N. Y., and 
Albert M. Candy, La Grange, Ill. Filed 
Sept. 4, 1940. Issued Oct. 28, 1941. For 
end welding bolts, studs, etc., to metal 
members such as steel plates, a device is 
used for timing the duration of the weld- 
ing arc and for automatically moving the 
piece to be welded into weld relation with 
the member forming the other electrode. 


> ¢€ 


Electrode Holder 
2,261,373. Norman J. Hoenie and Frank 
Malner, Cleveland, Ohio, assigned to 
The Lincoln Electric Co., Cleveland, O. 
Filed July 11, 1938. Issued Nov. 4, 1941. 
In an electrode holder, a base member 
and a lever member angularly movable in 
relation to each other, and jaws carried 
by these two members, the jaws being 
electrically insulated from the two 
members 
>» « 


Electric Welding 
2,260,775. Theodore N. Fritzsch. Johns- 
town, Pa. Filed Jan. 3, 1931. Issued 
Oct. 28, 1941. This patent describes a 


-FLUXI 


ge “a A 


TRADE MARK “REGISTERED 


process which involves supporting a 
welding wire in parallel spaced relation 
to the metal to receive the weld. The 
wire is insulated from contact with the 
metal by means of paper rings around 
the wire. The wire and metal are cov- 
ered with a welding flux that is electric- 
ally non-conductive when cold and which 
is a high-resistance conductor when hot. 
A localized portion of the flux is heated 
to cause it to become electrically a high- 
resistance conductor at that portion, and 
an electric current is passed through the 
welding wire and the base metal to effect 
welding. The flux is progressively heated 
by thermal conduction from contact with 
the welding wire. The heat causes the 
flux to gradually become a high-resist- 
ance conductor through which propor- 
tionate portions of the current pass to 
effect progressive and gradual preheat- 
ing of the metal in advance of the weld- 
ing action. 
> « 


Welding Wide Sheets 
2,261,694. Walter Meenen, Berlin, Ger- 
many, assigned to Westinghouse Elec. & 
Mfg. Co., Pittsburgh, Pa. Filed Aug. 2, 
1940. Issued Nov. 4, 1941. In the weld- 
ing together of wide sheets of metal of 
relatively long length it may be difficult 
to produce a weld that is sound and fully 
reliable over the entire width of the strip. 
In the course of producing such a weld 
in the usual manner the steel strip enters 
more and more during the welding proc- 
ess the region bounded by the support- 


a eS ——__-] “0 
. » r = 
U.S. PATENT OFFICE 





Write for your copy of the FLUX- 
INE CHART. It tells what fluxes, 
rods and spelters to use for joining 
all metals in general use. 

Other Krembs & Co. Products 
Braz-Weld self fluxing rods for gas 
brazing or welding. 

Kop-R-Are shielded copper weld- 
ing electrodes for producing cop- 
per welds of high tensile strength, 
ductility and electrical conductivity. 





FOR EVERY FLUXING REQUIREMENT 


Fluxine gives you a selection of 24 standard fluxes to help get 
better welds. More than that, Krembs & Co., manufacturer of 
Fluxine, can supply special fluxes, rods or spelter-mixtures to 
meet unusual metal requirements. 


Forty-six years of experience have built our line of fluxes and 
rods to meet your particular metal joining requirements. Fluxine 
floats all oxides and impurities to the surface and thus leaves 
strong, solid bonds, free from pinholes and oxide inclusions. 











KREMBS & COMPANY 


Manufacturing Chemists Since 1875 
669 W. Ohio St. 
CHICAGO ILLINOIS 








Use 
FLUXINE Ne. 43 


For Low Melting Silver Solder- 
ing and Gas Welding 


of Stainless Steel, Stainless Iron, 
Inconel, Monel Metal, Nickel and 
all Nickel-Chrome Alloys. 


No. 43 FLUXINE is a concentrated paste which 
is to be diluted with water. It induces deep 
solder penetration and floats oxides to the sur- 
face, resulting in strong, leak-proof joints. Flux 
seale is readily soluble in hot water. 


Write for sample and prices. 











THe WELDING ENGINEER—DECcEMBER, 1941 








ing arms that carry the electrode m, 
bers. As a consequence, the inducta; 
of the welding circuit changes, caus 
decrease in the amount of power 
plied to the weld. This has a har 
effect on the nature of the weld ; 
end portion of the strip weld. T 
vention provides for joining relat 
wide strips of steel or the like by 

the strips between a plurality 

of electrode members positioned 
stantially along the line of the we! 
tween the strips in predetermined 
relation and simultaneously pr 
aligned welds by passing electri 
rents through at least two pairs 
electrode members and the stri; 
series circuit relation. A large 

of aligned seam welds are simulta: 
produced in end-to-end relation 





> <4 


Well Pipe Joint 
2,259,232. Albert L. Stone, Palos Verd: 
Estates, Calif., assigned to Hydril Co 
Los Angeles, Calif. Filed Aug. 17, 1938 
Issued Oct. 14, 1941. Ina break joint { 
well pipe, a built-up joint member et 
bodying a tubular box element having ar 
internal coupling thread extending 
ward from one end and having an oute: 
unthreaded portion which is of grea 
diameter than the thread. A sheat} 
of appreciable thickness and of wi 
resistant metal is situated about th: 
threaded portion and is weld-integrat 
with the box element only at space 
locations so as to prevent separatior 
the element and the sheathing when t 
are subjected to high tensil 
sional loads. 

> < 


Half-Wave Spot Welding 
2,259,289. Wilhelm Blumentritt, Ber! 
Germany, assigned to Westinghouse 
Electric & Mfg. Co., Pittsburgh, Pa 
Filed May 21, 1938. Issued Oct. 14, 1941 
This patent relates to an improvement of 
a spot welding device in which the weld 
ing circuit is connected to an alternating 
current potential source through a single 
anode grid controlled or vapor discharg¢ 
vessel, and in which, after the closing of 
an auxiliary switch starting the welding 
process, the grid potential of the dis 
charge vessel is varied in such manner 





Behind This 
New Cesco 
No. 406 


HELMET 


Your WELDERS 
Can Work With 
More Efficiency! 





* Here is the only helmet adjustable from side while 


| on the head. Has a soft, sponge rubber cushioned head 
| band with adjustable chin rest. 3 models. 


No. 406 Helmet has standard glass holder without lift 
front feature. 

No. 407 Handshield with standard glass holder 

No. 409 Helmet with lift-front glass holder. 


CHICAGO EYE SHIELD CO., 239%,asre" PiiNots 
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GOVERNORS For SAFETY 


CANDEE 
SMITH 











Candee-Smith Governors for auto and truck engines. 
Provides accurate power control, longer life and 
economy of operation for converted auto and truck 
engines. The finest governor on the market. 


.. $16.50 
No. 3! Plain Bearing, oil ring, less pulley. $13.50 


No. 18 Ball Bearing, less pulley. .. 


Attachments for "A" or "V-8" blocks, ................$1.00 
Excellent line tor established agencies. 


CANDEE’S MACHINE SHOP 
129-7 Llewellyn Street CA 1-1825 


Los Angeles, California | 








OF ALL CONVENTIONAL TYPES 
ARE AVAILABLE FOR 
PROMPT DELIVERY 


Illustration shows a 
heavy duty, dee 
throat, air sare 
100 kva. Spot Welder 
using hydraulic-con- 
trolled air cylinder, 
timing device, and 
accessories providing 
latest features of con- 
struction. 


Foot, Air or Hy- 
draulic - Operated, 
SPOT, PROJECTION, 
PULSATION, SEAM 
AND GUN WELD- 
ERS, 10 kva. upwards. 
SPECIAL MACHINES FOR 


DEFENSE PROGRAM PRODUCTION 


Send us your specifications. 


Acro Welder Manufacturing Co., Ine. 


1827 West St. Paul Ave., Milwaukee, Wis. 





Builders of Brazers—Spot, Projection, 
Seam and Gun Welding Machines. 



















MANIFOLDS 
REGULATORS 
VALVES and 
FITTINGS 


to control high 
pressure gases 





>-BASTIAN-BLESSING” 


278 E. ONTARIO ST. CHICAGO 


Pioneers and Manufacturers of Precision 
Equipment for Using and 
Controlling High Pressure Gases 
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that, at most, a discharge persisting for 
a half wave of the feeding alternating 
current source, is released. 

> « 


Pressure Vessels 


2,259,976. Cecil D. Howard, Swarth- 
more, Pa., assigned to Sun Shipbuilding 
& Dry Dock Co., Chester, Pa. Filed 
July 7, 1938. Issued Oct. 21, 1941. The 
inventor points out that it has been the 
practice in the construction of tanks, 
pressure vessels, and the like, to form a 
series of rings, weld them together and 
then to weld on a head or heads. The 
practice involved forming the rings from 
suitable metal, and then they were 
welded internally and externally along 
their longitudinal and girth seams. The 
external welding has been accomplished 
mechanically. The object of this inven- 
tion is to accomplish the mechanical in- 
ternal welding of the longitudinal and 
girth seams. The apparatus includes a 
rail, a carriage on the rail, an arm ex- 
tending from the carriage in a direction 
longitudinally of the rail, a welding head 
supported from that arm for longitudinal 
and pivotal movement and a guide wheel 
pivotally associated with the welding 
head. The wheel is capable of being 
locked in any one of a plurality of posi- 
tions about its pivot. 


> « 
Seam Welding 


2,260,260. Martin A. Mikesh, Lawrence- 
ville, N. J., assigned to The M. W. 


Kellogg Co., New York, N. Y. Filed 
July 25, 1940. Issued Oct. 21, 1941. An 
apparatus is described which is particu- 
larly adapted for welding in the interior 
of elongated tubular articles. The device 
deposits inside beads in tubular articles 
by flux submerged arc welding. The 
welding is controlled and actuated at a 
point removed from the welding zone, 
which permits the elements of the ap- 
paratus that enter the article during 
welding to be reduced to a minimum 
number. Suitable motor drives and guid- 
ing channels are employed to obtain 
proper correlation of the electrode wire 
and the seam to be welded. 


> < 


Multiflame Tip 
2,260,342. Marvin R. Scott, Cleveland, 
Ohio, assigned to Oxweld Acetylene Co., 
of West Virginia. Filed June 28, 1939. 
Issued Oct. 28, 1941. The main object of 
this invention is to provide an improved 
multi-flame tip for position welding fer- 
rous metal pipe parts the ends of which 
have surfaces arranged to form a circum- 
ferential welding groove, such as a V. 
The tip includes a main metal unit hav- 
ing a central cylindrical gas chamber 
terminating in an inner surface of con- 
ical shape. A rod preheating jet passage 
extends from one side of the conical sur- 
face and a main welding jet passage ex- 
tends from the other side of the conical 
surface. These two passages form an 
angle of about 20 degrees with their 
outer ends spaced about y% inch from 








each other. The tip also includes - 
of work preheating gas passage: 
are located below the other two pas 
The work preheating passag: 
spaced at their outer ends about 
from each other, and there is a: 
of about 45 degrees between th, 
preheating passages and the weldi; 
passage, with a spacing betwee: 
outer ends of about % inch. The 
this tip has shown an increase in we 
speed of 31 to 65 per cent over the 
ventional single flame tip for 
welding. 
>» « 


Welder Control 
2,260,405. Frank H. Roby, Milw 
Wis., assigned to Square D. Co., De: 
Mich. Filed Nov. 3, 1937. Issued 
28, 1941. The method of electr 
welding material by passing 
through the material between elect; 
pressed against the material which co: 
prises initiating the electrode press 
closing one set of cooperating cont 
in the circuit to the electrode while mai: 
taining the circuit open at a second set 
contacts, and closing the second set 


contacts a predetermined time after the 


start of pressure on the first set and su 
stantially at a predetermined point 
the supply wave. The first set of 
tacts is opened a predetermined time 
ter the second set is closed and substar 
tially at a point when the welding cu 
rent has an instantaneous value of z¢ 











Remember when you could call up in the morning and 
have a new replacement part delivered in the afternoon? 


Now it’s quicker—cheaper—to hard-surface all wear- 


NO SPARES 7 
me the” 
~ REBUILD, the 











The Chicago Hardware Foundry Co. 


Dependable Since 1897 
1241 Engineering Building 


NORTH CHICAGO, ILLINOIS 


45 Years of Experience 





THE STANDARD OF QUALITY THROUGHOUT THE WORLD 


ing parts with COLMONOY. Equipment that must 
take a lot of punishment—perhaps for 24 hours a day— 
will operate efficiently, with less wear, when the proper 

¥ is used as a hard-facing for all 
parts subject to excessive abrasion and corrosion. It 


grade of COLMONO 


will pay you to investigate! 


WRITE TODAY FOR CATALOG 
and special information covering specific applications. 


WALL-COLMONOY CORP. 


DETROIT, MICH. 


208 Midco Bids. TULSA 


SIXTH FLOOR, BUHL BLDG. 
558 W. 54th St., NEW YORK 
625 W. Jackson Bivd., CHICAGO 21 Seneca St. » 
123 W. Philadelphia St., WHITTIER, CALIF. 


CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 





Blasdell, N. Y. 











Our Products Include 
PLAIN CAST IRON RODS 
MOLY-NICKEL RODS 
MOLY H (Hard Surfacing) RODS 
NI-RESIST RODS 
FLUXED RODS 


CAST IRON ELECTRODES 
MACHINEABLE (COATED) 
HARD SURFACING 
NI-RESIST (Coated) 


ALUMINUM CAST RODS 
ALUMINUM SOLDER 


A FULL LINE OF FLUXES 
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STAINLESS ELECTRODE 
WELDING PROCEDURE! 


Just off the Press! Arcos Technical Bulletin No. 5. 
Here is new, concise information in easy-to-use form 
—including illustrated procedure for welding air 
hardening steels with Arcos Stainless Electrodes. 
Write today for your copy. 0 


acos CORPORATION 
401 WN. Broad St., Phila, Pa 
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“QUALITY WELD METAL EASILY DEPOSITED” 


Distributors Warehouse Stocks in the Following Cities: 


ATLANTA,GA. . .....-. J. M. Tull Metal & Supply Co. KINGSPORT, TENN. . . . .... . Stlip-Not Belting Corp. 
SS eee eee ee Root, Neal & Co. LOS ANGELES, CALIF. . . . . Ducommun Metals & Supply Co. 
BORGER, TEXAS. . ...... Hart Industrial Supply Co. MILWAUKEE, WIS. . . . . . . . Machinery & Welder Corp. 
BOSTON, MASS. (Belmont) . . I. Loker & Cv., Inc.; W. E. Fluke MOLINE, Ill. . . . . . . + » + Machinery & Welder Corp. 
a Machinery & Welder Corp. NEW YORK,N.Y.. . . . a ep ot et a Boker & Co., Inc. 
<a . OKLAHOMA CITY,OKLA. . . . . Hart Industrial Supply Co. 

CINCINNATI, OHIO le we te 2 eee Williams & Co., Inc. i 
CLEVELAND. OHIO Willi - PAMPA, TEXAS + «+ + « « « « Hart Industrial Supply Co. 
" a ane a ee illiams & Co., Inc. PITTSBURGH, PA Wititeme & Ca. inc 
Coummeus, COND . . se te tt : Williams & Co., Inc. PORTLAND, OREGON . . . . . . . Industrial Specialties Co. 
DETROIT, MICHIGAN ..... .. C.E. Phillips & Co., Ine. DE '. . . 5 46 «@ «6 6 6m Welding Supply Co. 
GRU, PEMA. .. 2 2 2 s oe ct ss 6 Boyd Welding Co. SAN FRANCISCO, CALIF. . . Ducommun Metals & Supply Co. 
FT. WAYNE,IND.. . . . . . Wayne Welding Supply Co., Inc. SEATTLE, WASH. . “hal hy ee de eae H. A. Cheever Co. 
HONOLULU, HAWAII! - + + « Hawaiian Gas Products, Ltd. ST.LOUIS, MO. .. . . . +. + » Machinery & Welder Corp. 
HOUSTON, TEXAS ...... Champion Rivet Co. of Texas SYRACUSE, N.Y. . a a oe ee ere - Welding Supply Co. 
KANSAS CITY,MO.. . .- . . . Wetders Supply & Repair Co. TOLEDO, OHIO. «ww ww we ee . Williams & Co., Inc. 

















Merry 


and a Prosperous 
and 


Happy New Year 





to our present and prospective customers, 
friends and competitors throughout the 
Welding Industry—and to all, except Adolph 
Hitler. 


To assure continued prosperity throughout ; 





the New Year and all the years to come, use | 
the advanced products and engineering facil- 


ities of A.C. Headquarters:— 








Electric Arc, Puc. 


ALTERNARC DUALARC NEWARC 
Transformer Welders Generator Sets Electrodes and Supplies 








